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SOIL TYPES AND GROWTH OP ALGiE IN 
BAtfGOS FISHPONDS 

By D. Z. Robkll and A. S. AroObus 
0/ the Bureau of Seienee, Manila 

In the Philippines the commonest edible fish is the bafigos 
(Chanos chanos Forsk&l). The cultivation of this fish in ponds 
has been developed extensively, especially around Manila Bay. 

Bafigos are essentially vegetarians. Their food consists prin¬ 
cipally of various species of algse, known locally as lumut. When 
the supply of lumut is abundant the fish thrive and grow 
rapidly. Although hydrophytic in character these plants get 
part of their subsistence and anchorage from the soil. 

This paper gives the results of a preliminary investigation 
to determine the types of soil found in some bafigos ponds and 
to ascertain their relation to the growth of the algse. 

HORIZONS OF FISHPOND SOILS 

Soils that have water as the principal gross component were 
designated by Veateh as hydrosols. He classified such soils into 
four major morphologic horizons; namely, aqueous, subaqueous, 
and basal horizons in addition to the subbasal geologic substra¬ 
tum. 

The hydrosols of the bafigos ponds around Manila Bay belong, 
in general, to the lacustrine group of shallow saline aqueous 
horizons. The depth of the aqueous horizon ranges from 20 
centimeters in Cavite Province to 110 centimeters in Pampanga. 

Aqueous horizon .—The first major horizon consists of the 
surface water, which is the “AV’ horizon of the normal soil 
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profile. Its importance lies in the fundamental requirements 
of many aquatic plants, which live almost entirely in a medium 
of water. Salinity, hardness, solids in suspension, and depth 
of the water are the most important factors in this zone. 

Subaqueous horizon .—The second major horizon, the mud 
portion, is the “A” horizon in the normal soil profile. This is 
the anchorage place for most of the aquatic plants and a source 
of their nutrients. The physical properties and chemical com¬ 
position of the soil in this zone naturally affect the growth of 
the plants. 

Basal horizon .—The third major horizon is the “B” horizon 
in the normal soil profile. This is not as important as the sub¬ 
aqueous horizon. However, when the first and second horizons 
are shallow, its importance becomes quite significant. 

Subbasal geologic substratum .—This is the “C” horizon in 
the normal soil profile. The character of the basal horizon is 
more or less dependent upon the geologic formation of this sub- 
basal horizon. 

SOIL TYPES OK SUBAQUEOUS HORIZONS 

Field observations and the collection of soil samples of sub¬ 
aqueous horizons were made in four provinces bordering on 
Manila Bay; namely, Bataan, Pampanga, Rizal, and Cavite. 
All the samples were obtained from representative ban&os ponds 
by means of a post-hole digger. The growth of algae, where 
the samples were taken, was carefully noted. 

There were 6 samples collected from Bataan, 11 from Pam¬ 
panga, 4 from Bulacan, 8 from Rizal, and 4 from Cavite, making 
a total of 33 soil samples. The number and location of the 
samples are recorded in Table 1. The description and relative 
growth of algae are given in Table 2. 

Soil samples of the subaqueous horizons of the different fish¬ 
ponds were classified according to definite soil types as follows: 

Type 1 .—Peaty clay either compact or matted in structure. 
Samples 11, 16, 17, 18, and 26. 

Type 2 .—Peaty clay either soft or fluid in consistency. 
Sample 23. 

Type S .—Slimy clay, slightly organic and gelatinous in con¬ 
sistency. Samples 9,13,14,19,21, and 33. 

* Type 4. —Clay-colloid, largely inorganic, containing either 
dark-colored, grayish green, or reddish mud. Samples 10, 16, 
26, 27, 36, and 40. 
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Table 1 .—Location of toil samples of the subaqueous horizon. 


Sample 

No 

Place 

Pond 

No. 

Remark a. 

X 

8 

4 

Slbaean, Balangm, Bataan... - 

_do . -- ... .. 

1 

2 

1 

. . 

« 

7 

8 

9 

10 

11 

13 

14 

... .do__ - - - 

.....do.. - - - - 

Puerto Rina, Balasga, Batman.. .. .-. 

Guagua, Pampanga. .. .. 

Saxmoan, rampanga- 

Bate, rampanga. 

..do - _ _....____ 

3 

< 

1 

1 

1 

1 

1 

Near the mea 

'] 

‘l 

* *■ ’ - * i 

i 

16 

._ do_____ _ _ ...__- 

1 

.:. 

1« 

Hacienda San Bate ban, Kfaoabebe, Pampanga_ 

10 


17 

... do._.... . 

10 


IB 

_do___... ... 

14 


19 

... .do . . ......_____ 

8 

i 

21 

... .do _ . .. .. . ._ . 

| 

Lot 1~A 

28 I 

Hacienda Sapang Cauayan, Hagonoy, Bulacan_ 

__ 

Lot 3 A 

26 

..do.. 

.. . 

I-ot 4- A | 

2b 

- ..do.... . _ 


Lot 2 A 1 

27 

Bambang, Bulacan, Bulacan. ... 

1 


29 

Caloocan, Rixal__ _ .... 

4 


80 

....do_ .. _ . . - . . _ 

9 


81 

....do . 

6 

„ „ ._ 

82 

bongos. Mala bon, Rixal .. ... 

1 

__ 

83 

Paraftaijue, Rixal____ 

1 


84 


1 


36 

Jaw PiUae, IUxal. .. _ .. __ 

1 

i 

86 

.. do -- . - 

1 


87 

Bacoor, Cavite... 

1 


88 

Ualahican, Novelets, Cavite 

--- 

By the xoa t 

Ad 

do 1 


1 TVt 


Type 5 .—Fine sandy mud, sand-organic matter admixed. 
Samples 4, 6, 7, 32, 35, 38, and 42. 

Type 6 .—Sandy mud, sand-shell admixed Samples 1, 3, 8, 
29, SO, 31, and 37. 

Type 7. —Sand, clean sand compact. Sample 34. 

There is a wide range of texture and consistency in the 
subaqueous horizons of the different fishponds around Manila 
Bay. Fishponds in Pampanga and Bulacan Provinces, along 
Pampanga and Guagua Rivers, have subaqueous horizons of 
fine texture consisting mostly of clay with decayed trunks, 
leaves, and roots of the nipa palm. This is particularly true 
of the ponds at the Hacienda San Esteban of the Ayala Com¬ 
pany and the Hacienda Sapang Cauayan of the La Tondefia 
Company, which are in a nipa-palm region. 









































Table 2 .—Descriptions of samples of ban$os~pond soils and the growth of the algm where the samples were collected. 
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Table 4 — Average chemical analyte* of different type* of wbaqueou* hori¬ 
zon and the growth of algm . 


Typ* of 
JMqiMO 
b onion 


Nilroftn 

(N) 


Phosphoric 

•nhydrid* 

(PiOt). 


P 


0 


Abundant 

Do. 

Few 

Vary faw 


Bataan, Rizal, and Cavite Provinces have fishponds located 
near the sea with subaqueous horizons of varying texture de¬ 
pending upon the distance of the pond from the seashore and 
the type of soil in the immediate vicinity. 

The subaqueous horizons of fishponds in Balanga, Bataan 
Province, consist mostly of fine sandy mud. In Malabon and 
Caloocan, Rizal Province, they are composed chiefly of fine sand. 
In Paraiiaque and Las Pinas, Rizal, they are a sandy mud that 
is black to dark gray in color; and in Bacoor and Noveleta, 
Cavite, they are also sandy mud. 

EXPERIMENTAL PROCEDURE 

Mechanical and chemical analyses were made of the individ¬ 
ual soil samples included in each soil type. The analytical 
results of the samples included in each type were then averaged 
in order to get the mean results for each particular type. 

Average mechanical analyses of the different types of sub¬ 
aqueous horizons are given in Table S, and in Table 4 are given 
the average chemical analyses. Included in these tables are 
also notes on the growth of alga? corresponding to various types 
of subaqueous horizons. 

The mechanical analyses were made in accordance with the 
method of Olmstead, Alexander, and Middleton. The methods 
of the Association of Official Agricultural Chemists were used 
for the chemical analyses. The elements determined were ni¬ 
trogen, phosphorus, and potassium. Organic matter was as¬ 
certained by the loss on ignition. 

summary 

A preliminary investigation of the Boils of some fishponds 
bordering on Manila Bay was carried out. 
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Data from the mechanical and chemical analyses (Tables 3 
and 4) indicate that, in general, algea seem to grow very abun¬ 
dantly in types of subaqueous horizons that have a high-solu¬ 
tion loss and a high content of clay, nitrogen, and organic 
matter. Types that are deficient in these characteristics gen¬ 
erally have very few algae. 
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DIATOMS FROM KIZAKI LAKE, HONSHU ISLAND 

NIPPON 

By B. W. Skvoktzow 
Of Harbin, Manchoukuo 

SIXTEEN PLATES 

In presenting this list of the diatoms that I found in Kizaki 
Lake, Shinano Province, Honshu Island, Nippon, I wish to offer 
some general results of the investigation. 

The diatom material was collected in July, 1927, by Mr. K. 
Kiuchi, and sent to me through the kindness of Prof. Dr. T. 
Kawamura, director of the Zoological Institute, College of 
Science, Kyoto Imperial University. The material consisted 
of a glass tube with mud from the lake. The crude material 
was first examined under the microscope, by the use of magni¬ 
fying powers ranging from 100 to 600 diameters, and only a few 
diatoms were discovered. When the mud was prepared for 
accurate investigation I found thousands of siliceous algse. The 
material was boiled in commercial hydrochloric acid for one- 
half hour. The acid when cold was decanted, and the residue 
washed with water to get rid of the resultant salts. After a 
few days the material was boiled in concentrated commercial 
sulphuric acid for one-half hour, after which powdered potas¬ 
sium chlorate was slowly added to the boiling add until the 
black color gave place to yellow. A week was spent in remov¬ 
ing the traces of acids and salts from the material. The pre¬ 
pared diatoms were preserved in alcohol. The diatom material 
was mounted in coumarone-piperin and mercuric iodide (Hgl*), 
proposed by Dr. R. W. Kolbe. I have examined a hundred mi¬ 
croscopic slides with apochromat 2 mm E. Leitz, Wetzlar, and 
compensating oculars 6, 8, and 12. Half a year was spent in 
the study of this collection. 

The diatom flora of Kizaki Lake is rich. The slides examined 
yielded 888 forms, a list of which is given below. Diatoms, 
especially those living in fresh water, are known to be very 
cosmopolitan in their habitats. Nevertheless, there are certain 
species characteristic of alpine and Arctic regions, and others 
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of warm climates. The diatom flora of Kizaki Lake is largely 
represented by various species of Melosira and CycloteUa and, 
especially, naviculoid forms, which are abundant in colder wa¬ 
ters. Northern, Arctic, and alpine species predominate; tropical 
elements are richly represented. The alpine and Arctic diatoms 
are the following: 

Meloexra distant. 

Melosira ttahca var. valida 

CycloteUa glomerata. 

Diatoma htemale. 

Eunotia praerupta. 

Eueoeconeis flexeUa. 

Achnanthes lanceolata var. 
eUiptica . 

Frustulia rkomboides, 

Neidium bisulcatum. 

Neidium KotlovrL 

It is interesting to note that Neidium Kozlovn is reported 
from central Asia and Gomphonema quadripunctatum from 
Baikal Lake, northern Europe, and Mongolia. 

To tropical elements must be referred the following species: 

Melosira americana. Amphora delphinca. 

Melosira undulata var. Nor- Cymbslla turgidula. 
mannu CymbeUa turgida. 

Actinelia brasiliensis . Gomphonema gracile . 

Eunotia tropica. Gomphonema BerggreniL 

Neidium oblique-striatum var. Epithemia ciwtula var. lunaris. 

Navicula confervacea. Surirella Terry ana. 

Such diatoms as Melosira amerioana, Neidium obliquestria- 
turn, and Surirella Terry ana occur in South America. A pe¬ 
culiar diatom, Actinelia brasiliensis, is still living in Nippon, 
occurs in Demerara River in Guiana, South America, and is 
known as a fossil in the southern part of France. Gomphonema 
Berggrenii was described from New Zealand; Epithemia cistvla 
is living in India and southern China, and is reported as a fossil 
in Hungary. 

The brackish-water species from Kizaki waters are repre¬ 
sented by the following: 

Fragilaria eonstruens var. sub- Navicula protraeta . 

saltna. Navicula holophila forma tumor. 

Achnanthes Hauckiana. Navicula salinarum var. 

Ehoicosphema curvata . Pinnularia viridis var. leptogongyla. 

Diploneis SmUhii var. 

Large new forms of Diploneis SmUhii found in Kizaki Lake 
seem to belong to alpine species. The type of Diploneis Smithii 


Diploneis marginestriata. 

Navicula Rotaeana. 

Pinnularia leptosoma. 

CymbeUa navictdiformts. 

CymbeUa aequalts. 

CymbeUa heteropleura var. minor 
CymbeUa gracilis . 

CymbeUa alpina. 

Gomphonema quadHpunctatnm. 
Rhopalodia paralleled 
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is known from brackish waters. Two fossil diatoms were 
discovered in Kizaki Lake. These are Pinnularia lignitica, 
originally reported from Nippon lignite, and Cymbella sinuata 
var. antique, from Hungary. 

The endemic diatoms in Kizaki Lake are represented by the 
following species: 

Ceratoneis arcus var. Hatto- Pinnularia platycephala var Hatto - 
riana. riana. 

Synedra japonica Pinnularia montana var 

Aehnanlhen pinnata var japo- CymbeUa japonica, 
nica Gomphonema vastum. 

Navioula subdicephala . Gomphonema UngtiUtium. 

Navxcula globultfera, Nxtzschia interrupta . 

Pinnularia divergent var. japo- Surirella robusta forma lata. 

nica, Surirella Capronii var. obtusa. 

Pinnularia hgnitiea, Surirella PantoscekU. 

All these diatoms were described by Reichelt, Meister, Hustedt, 
and Cleve. The present list contains the names of 94 new dia¬ 
toms, and they are also endemic to this country. This note 
is illustrated with drawings by the author, which will be of use 
in future investigations. 

MELOSIRA VARLANS C. A. A*. Plat* 2, Mg. 21. 

Melosira variant C. A. A*., FR. Hustedt, Bacillar. (1930) 86, fig. 41. 

Frustules 0.015 mm in breadth. Not common in Kizaki Lake. 
Known from Nippon. 

MELOSIRA GRANULATA (Ehr > Half*. Plato I. If. 8. 

Melosira granulata (Ehr.) Haifa, Fr. Hustedt, Bacillar. (1930) 87, 
fig. 44. 

Frustules 0.01 mm in breadth. Rare. Known from Aokiko 
Lake. 

MELOSIRA DIBTANfl (Ehr 1 KIU. Plato 1, ««. It 

Melosira distant (Ehr.) Ktitx., Fb. Hustedt, Bacillar. (1930) 92-93, 
fig. 63. 

Frustules 0.005 to 0.007 mm in breadth with fine puncta 15 
in 0.01 mm. Common in Kizaki and Aokiko Lakes. Known 
from alpine waters. 

MELOSIRA MBTANS (Ehr ) Kita. rar. LXRATA (Ehr.) Bwthgz. PUto 1*, If. 12. 

Melosira ehstans (Ehr.) Ktitz. var. Urata (Ehr.) Bethge, Fb. Hustedt, 
Bacillar. (1930) 93, fig. 56. 

A variety with more robust frustules 0.006 to 0.007 mm 
in breadth. Stri© 10 in 0.01 mm. Rather common in Kizaki 
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Lake. The variety africana 0. Mull., found by Fr. Hustedt in 
Aokiko Lake, was not seen in Kizaki Lake. 

MEL08IBA AMERICANA Kits. Platt 1. If. 1. 

Melosira amerieana KCtzing, Bacillar (1866) 66, pi. 80, fig. 69; Fb. 
Hustedt, Bacillar, a. d. Aokikosee in Japan 166, pi. S, fig. B. 

Frustules cylindrical, barrel-shaped, 0.012 to 0.015 mm in 
diameter, with spinous junctions. This species is fairly abun¬ 
dant in Kizaki Lake. Melosira americana was described by 
Kiitzing from tropical America in 1865 and found by Fr. Hus¬ 
tedt in Aokiko Lake in Nippon. 

MELOSIRA BIXDKRANA Kite. Plata 1. flat. I ut 4, Plato I*, it. «. 

Melotira Binderana Katz., Fb. Hustedt, Bacillar. (1980) 86-87, fig. 48. 

A distinct species with small, slightly siliceous frustules. 
Breadth, 0.004 to 0.005 mm. Common in Kizaki Lake. Known 
from Europe and Asia. 

MELOSIRA UNDULATA (Khr.) Klto. tar. NOKMANNI Anttt. Plata 1. «(. S. 

Melotira undvlata (Ehr.) KUtz. var. Normanm Arnott, Van Heubck, 
Synopsis pi. 90, fig. 7. 

A very robust species with frustules 0.027 to 0.03 mm in 
breadth. This tropical diatom is known from Aokiko Lake in 
Nippon, southern China, and Java, and is a fosBil in Europe. 

MRLOBIRA ITALICA (Bhr.) Klto. tar. TENUISSD4A (Gras.) O. Mall. Plato 1. If. 4. 
Melotira italica (Ehr.) KUtz. var. tmuittima (Gran.) O. Moll., Van 
Heurck, Synopsis pi. 88, fig. 11. 

A delicate form with frustules 0.004 mm in breadth. Com¬ 
mon in Kizaki Lake. 

MRLOBIRA ITALICA (Ehr.) Kite. tar. VAUDA Gras. Plato 1, «(. 7. 

Melotira italica (Ehr.) Ktit*. var. valida Gran., Fa Hustedt, Bacillar. 
(1980) 94, fig. 51. 

A distinct form with frustules 0.02 to 0.03 mm in breadth 
and 0.027 to 0.03 mm in length. Puncta 12 in 0.01 mm. Very 
common in Kizaki and Aokiko Lakes in Nippon. Known from 
subalpine regions. 

MELOSIRA ITALICA (Ehr.) KSta. aahap. BUBASCTICA O. Mali. Plato I. S*. C. 

Melotira italica (Ehr.) Kfitz. snbap. eubaretica O. Mull., Fa. Humor, 
Bacillar. (1980) 92, fig. 62. 

Frustules in long filaments, 0.0076 to 0.008 mm in breadth. 
Striae 18 in 0.01 mm. Puncta 24 in 0.01 mm. Known from 
Nippon. 
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CYCIOTILU STELUGEBA Cla»* aad Grea. Plat* L •*. U. 

Cyclotella etelligera Clove and Gran., Fb. Hustedt, Bacillar. (1980) 

100, fig. 66. 

A distinct species with a ring of alveoli in the center of the 
valve. Diameter of the valve 0.012 mm. Striae 18 in 0.01 mm 
Not common. Known from Aokiko Lake. 

CYCLOTELLA OLOHIUTA Baduaaan to. NIPPONICA to. mor. PUU 1. a*. 12. 

A little Bpedes with circular valve consisting of a hyaline 
central area, one-half the diameter of the valve, and a rim of 
transverse striae. Diameter of the valve, 0.0036 to 0.004 mm. 
Striae 18 in 0.01 mm. Differs from the type in its coarser striae. 
Cyclotella glomerata is known from subarctic lakes of Europe. 

CTCLORUiA MEMEGH1NIANA Kit*, w. NIPPONICA m. aw. PUU 8. | r . 14. 

This new variety differs from the type by a ring of scattered 
beads near the marginal rim of the transverse strie. Diameter 
of the valve, 0.012 mm. Striae robust, 7 in 0.01 mm. Occasional 
in Kizaki Lake. 

CYCLOTELLA COMTA (Ur.) UU 

Cyclotella comta (Ehr.) Kttts., Van Hiurok, Synopsis pi. 08, figs. 
16-23. 

Valve circular; consisting of a large central area, two-thirds 
the diameter of the valve and a rim one-third the valve dia¬ 
meter; the former with puncta finely distributed over the entire 
valve in rows radial from the center. Rim ornamented with 
delicate transverse striae. Diameter of the valve, 0.001 to 0.045 
mm. Very common in Kizaki Lake. Known from Aokiko 
Lake. 

('Y('LOTELLA COMTA (Eht.) Kits. ni. PAUCIPUNCTATA Gran Plato It. fla 2 

Cyclotella comta (Ehr.) Kfitz. var. pancipunctata Grun., Van Heurck, 
Synopsis pi. 93, fig. 20. 

A variety with a small central area, with scattered beads 
forming a star in the center. Diameter of the valve, 0.012 mm. 
Striae 18 in 0.01 mm. Very rare. Known from Aokiko Lake 
In Nippon. 

CYCLOTELLA COMTA (Bkr.) Klta. fo. PABVA to. it... Plato ». Sc- It 

Differs from the type in its smaller valve. Diameter of the 
valve, 0.0042 to 0.006 mm. Common in Kizaki Lake. 

BTBPHANODISCUS A8TRASA (Ehr.) Gran. 

Stephanodisous aetraea (Ehr.) Grun., Van Heurck, Synopsis (1880- 
1881) pi. 95, figs. 5, 6. 

A common diatom in Kizaki Lake. Known from Aokiko 
Lake. 
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TABELLAH1A KLOCCULOSA (Both.) Kktt. Fist* 1, tg. 1«. 

Tabellaria flncculota (Roth.) Kfltx., Fr. Hubtedt, Bacillar. (1980) 
123-124, fig. 101. 

Valve linear with median inflation larger than the terminal. 
Common in Kizaki Lake. 

TABBIXAKIA FSNKSTBATA (Lraft.) Kits. Ptet* 1. It. If. 

Tabellaria feneetrata (Lyngb ) Ktttz., Fr. Hobtbdt, Bacillar. (1980) 
122-123, fig. 99. 

Valve linear, gibbous in the middle. Ends capitate. Length, 
0.068 mm; breadth, 0.0045. Striae 18 in 0.01 mm. Uncommon 
in Kizaki Lake. 

DIATOM A VULGARB Bor* »*r LIN SARIS Gran. Phi* 1», tg. 1 

Diatoma vulgare Bory var. linearis Grun., A. Schmidt, Atlas Diatom, 
pi 266, figs. 11-17. 

Valve linear with slightly truncate end. Length, 0.024 mm; 
breadth, 0.0084. Striae 15 in 0.01 mm. Not common. 

DIATOMA HI*MALE (Lyngb.) Haftbnrg. PUU 1, If. 34; PUU 2, lg. 34; PUU It, If. 13 

Diatoma hiemale (Lyngb.) Heiberg, Fr. Hubtedt, Bacillar. (1930) 
129, fig. 115. 

Valve lanceolate, obtuse. Length, 0.02 to 0.03 mm; breadth, 
0.006 to 0.005. An alpine species. 

DIATOMA HIEMALE (Lyngb) Halbcrg var MESODON (Ebr.) Gran PUU 1, fig. 13. 
PUU 9. fig. 18; PUU It, fig. 26. 

Diatoma hiemale (Lyngb.) Heiberg var. meeodon (Ehr.) Grun., Fb. 
Hubtedt, Bacillar. (1930) 129, fig. 116. 

Valve broad elliptic. Length, 0.012 to 0.017 mm; breadth, 
0.007. An alpine diatom reported from Aokiko Lake. 

MEIUDION CIRCULARS Agardh. PUU 1. fig. 18 

Mcridion circulars Agardh, Fr. Hustedt, Bacillar. (1930) 130-131, 
fig. 118. 

Valve clavate. Length, 0.032 mm; breadth, 0.0045. Costas 4 
in 0.01 mm. Not common. Known from springs and mountain 
streams. 

MERIDION CIRCULARS Agardh var. CON STRICT A (Ralfi) Van Bnrek. PUU It. 
fig. 28. 

Meridian circulars Agardh var. constricta (Haifa) Van Heurck, Fr. 
Huotkdt, Bacillar. (1930) 181, fig. 119. 

Valve clavate with constricted capitate ends. Length, 0.03 
mm; breadth, 0.004. Not common. 
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OPEPHORA MARTYI Bwttwsd. Plata X, If. IT; Plata l», «(. I. 

Opephora Martyi Heribaud, Fr. Hubtedt, Bacillar. (1980) 132-133, 

fig. 120. 

Valve broad-ovate, or elongate, rounded at one end and acute 
at the other. Length, 0.0076 to 0.012 mm; breadth, 0.0026 to 
0.003. Costa; 12 in 0.01 mm. Common in Kizaki Lake. Known 
from Aokiko Lake. 

[OKA MARTYI ] 

Valve robust; convex, attenuate towards the ends. Ends 
broad-obtuse. Length, 0.023 to 0.042 mm; breadth, 0.0068 to 
0.009. Costae 6 to 6 in 0.01 mm. Common. 

OPEPHORA MARTYI Hiribul T.r ELONGATA nr. u>. PUU II. tt U. 

Valve long-ovate. One end much broader than the other 
Length, 0.016 mm; breadth, 0.006. Costae 9 in 0.01 mm. A 
distinct variety. 

OPEPHORA OKAVJE >p mi, PUlc 12. fir «. 

Valve claviform with subtruncate and usually constricted 
apex. End attenuate, constricted and capitate. Central area 
linear. Length, 0.024 to 0.03 mm; breadth, 0.0042 to 0.006. 
Costae 7 in 0.01 mm. A species distinct from 0. Martyi Heri¬ 
baud. Named in honor of Dr. Yoshikazo Okada, of Tokyo. 

PERATONE18 ARCUS Kit*. T»r HATTOR1ANA MrlrUr Plat* 1. fit. ». 

Ceratoneis arena Kiitz. var. Hattonana MEI8TEK, Bcitr&ge zur Bacillar. 
Japan 2 (1914) 220-227, pi. 8, fijrs. 1-3. 

Valve linear with rostrate ends Length, 0.061 mm; breadth, 
0.006. Stria; 12 in 0.01 mm Not common in Kizaki Lake. 
Reported from Yokohama. 

IBKATONBIB ARCUS Kflti. 

Ceratoneis arena Kutz. var. amphtozya (Rabh.), Fr Husteot, Bacillar. 
(1930) 136, fig. 123. 

Valve lanceolate with asymmetrical sides Length, 0.017 
to 0.032 mm; breadth, 0.0046 to 0.006 Stria; 16 to 18 in 0.01 
mm. Common in Kizaki Lake. 

PRAG1LAR1A HARRISSONI1 W. Badth. Plat* 1*. fi*. I 

Fraptlarut Harnaaonii W. Smith, Fr. Hustkdt, Bacillar. (1930) 139- 
140, fig. 132. 

Valve broad, cross-shaped with rounded ends. Length, 0.014 
mm; breadth, 0.008. Pseudoraphe narrow. Costa; very dis¬ 
tinct. A fresh-water diatom. 
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pbagilabia unnsomi ir. cmm w. bbomboidu an. «*«• il a*. «. 
FragUaria Harrittonii W. Smith var. rhomboidet Gran., Fa. Humor, 
Bacillar. (1980) 140, fig. 188. 

Valve broad-lanceolate. Length, 0.01 nun, breadth, 0.005. 
Costs robust, 9 in 0.01 mm. 

PBAG1LABIA BAJUUSaONn W. Battfc nr. DUBIA Onm. Plato M. If. «. 

Fragitaria HarristonH W. Smith var. dubia Gran., Fa. HoRBff, Ba¬ 
cillar. (1930) 140, fig. 134. 

Valve lanceolate with attenuate and capitate ends. Length, 
0.0187 mm; breadth, 0.005. Costae robust, 9 in 0.01 mm. Not 
common. Known in European lakes. 

PBAOILABIA PINNATA Ur. Mato 1. >(. *1 Plato U. II. SI. 

FragUaria phmata Ehr., Fa. Hustidt, Bacillar. (1980) 148, fig. 141b. 

Valve elliptical, with broad ends. Length, 0.0084 to 0.006 
mm; breadth, 0.0027 to 0.0034. Costae 12 in 0.01 mm. A fresh¬ 
water diatom. In Kizaki Lake variety lancettula is reported. 

malLJUUA CBOTONBNSU Btttoa. Plato 1. If. M. 

FragUaria crotonmait Kitton, Fa. Hubtidt, Bacillar. (1980) 187-188, 
fig. 126. 

Valve linear-lanceolate with long-acuminate ends. Length, 
0.12 to 0.015 mm; breadth, 0.003. Stria 12 to 13 in 0.01 mm. 
Common in fresh water. Known from Aokiko Lake. 

PBAOILABIA GBACILLIMA Mam. Plato I. a*. SS. 

FragUaria graeUUma Mayer, Fa. Hustidt, Bacillar. (1980) 189, fig. 
181. 

Valve long-lanceolate with capitate and constricted ends. 
Pseudoraphe veiy narrow, indistinct Length, 0.018 mm; 
breadth, 0.002. Stria very line, 24 in 0.01 mm. This species 
is reported from Germany only. 

PBAOILABIA CAPUC1NA Daa. Plato 1, If. It. 

FragUaria oapucina Dosm., FB. HU8TEDT, Bacillar. (1980) 188, fig. 126. 

Valve sublinear with slightly rostrate and obtuse end s, 
Length, 0.04 mm; breadth, 0.004. Stria 12 in 0.01 ™*n Pseu¬ 
doraphe very narrow. In the middle part of the valve tee stria 
are interrupted, forming a quadrate central area. A plankton 
species, known also from Aokiko Lake in Nippon. 

PBAOILABIA VIBasCBNS Ball*. Plato l,lf. U. 

FragUaria viretcma Rails, Fa. Husnarr, Bacillar. (1930) 142, fig. 144. 

Valve lanceolate, rostrate and obtuse. Length, 0.017 mm; 
breadth, 0.005. Stria 18 in 0.01 mm. Pseudorapfae very 
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narrow and linear. Very common in Kizaki Lake. Known 
from many parts of the world. 

FRAGILARIA VIKKSCENS Rath nr ELLIPTIC* BaMt fo NIPPONICA fa Bar. 
Plato U. If. M. 

Valve lanceolate, dilated, obtuse, not rostrate. Length, 0.009 
mm; breadth, 0.003. Striae 18 in 0.01 mm. This form differs 
from variety eUiptica in having narrower valves. 

FRAGILARIA BRKV1STELATA Dm. Plato 14. •«. ». 

Fragilaria bravittnata Grun., Fb. Hustxdt, Bacillar (1980) 148, fig. 
161. 

Valve lanceolate with acute ends. Length, 0.016 mm; breadth, 
0.0034. Striee 18 in 0.01 mm, marginal. Common. 

Snra. var. INF LATA 4PaaO Haatatt fa. CCRTA fa. 

Valve short, lanceolate, with attenuate, obtuse ends. Length, 
0.0086 mm; breadth, 0.0034. Stric 16 in 0.01 mm. The typical 
variety inftata has a more elongate valve. 

PBAG1LAB1A 8EEVISTR1ATA Gram. Tar. NIPPONICA Tar. Bar. Plata 1«. flc. 1. 

Valve lanceolate, biconstncted, with rostrate ends. Length, 
0.02 mm; breadth, 0.005, Stria; 15 to 17 in 0.01 mm. This 
diatom resembles, under a low power, Fragilaria Magocsyi 
Lacsny known from Hungary, from which, however, it is differ¬ 
ent. 

PRAfllLABIA CONBTRUKN9 (Ehr.) Gran. Plata I. to 28 an* S» 

Fragilaria conttruent (Ehr) Grun., A. Schmidt, Atlas Diatom pi 
296, fig*. 40-47. 

Valve broad-lanceolate with rostrate ends. Length, 0.008 to 
0.01 mm; breadth, 0.004 to 0.006. Striae 15 to 18 in 0.01 mm. 
This diatom is widely distributed in fresh waters. 

FRAGILARIA CONSTRUENB (Ehr > Gran. Tar. SUBSALINA Hartodt Plato 1L If. I*. 

Fragilaria oonttnuma (Ehr.) Grun. var. subtaltna HUSTEDT, Bacillar. 
(1930) 141, flg. 139. 

Valve linear-lanceolate with obtuse ends. Length, 0.012 mm; 
breadth, 0.0032. Striae 16 in 0.01 nun. This variety differs 
from the type in its narrower valves. It is known from brack¬ 
ish waters of Europe. 
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PBAGILABIA CONBTRUBNB (Bkr.) Grn. ni. TRIUKDULATA BakML Plate It, l|. 
3*. 

Fragilana construen* (Ehr.) Grun. var. triundulata Reichelt, Fm. 
Hustbdt, Bacillar. (1030) 140, fig. 136. 

Valve lanceolate, trlundulate with rostrate ends. Length, 
0.02 mm; breadth, 0.005. Striae 18 in 0.01 mm. Pseudoraphe 
linear. Not common in Kizaki Lake. 

PBAGILABIA CONBTRUBNB (Ehr.) Graa. rar. BINOD1B (Star > Gran. Hat* 1, l|. IT; 

Pteto 1«, Ac t. 

Fragilana construe** (Ehr.) Grun. var. binodu (Ehr.) Grun., Fa. 
Hustbdt, Bacillar. (1930) 140-141, fig. 137. 

Valve biconstricted. Length, 0.017 to 0.02 mm; breadth, 
0.005 to 0.006. Striae 15 in 0.01 mm. Variety binodie is re¬ 
ported from Aokiko Lake. 

FRAG1I.AR1A CONBTRUBNB (Bkr.) Gnm. var. NIPPONICA rar nor Plato 1*. Sc II; 
Plato 11. fla. 13. 

Valve minute, broad-lanceolate with rostrate ends; constricted 
from one or from both sides. Length, 0.009 to 0.011 mm; 
breadth, 0.006. Striae 16 in 0.01 mm. This differs from var¬ 
iety binodis in its shorter valves. 

A8TERIONELLA GKACILLIMA (Bantoach) Uatoara. Plato 1. Ip. 33 an! 34. 

Attcnonella gracxllima (Hantzsch) Heiberg, Fr. Hustbdt, Bacillar. 
(1930) 147, fig 157 

Valve linear with capitate ends. Length, 0 072 to 0.08 mm; 
breadth, 0.002. Abundant in Kizaki Lake. 

8YNKDKA NANA Malator rar NIPPONICA rar. Bar. Plato II. if. 31. 

Valve sublinear, attenuate towards the ends. Length, 0.026 
to 0.049 mm; breadth, 0.0017 to 0.002. Striae marginal, very 
fine, about 30 to 35 in 0.01 mm. Differs from the type in its 
slightly convex margins. 

STNBDRA ULNA (Nltoach) Ehr. Plato 1. flf. 31; Plato 3, Be I. 

Synodra Ulna (Nitxsch) Ehr., Fr. Hustbdt, Bacillar (1930) 151, 
fig. 169. 

Valve linear-lanceolate with broad ends. Length, 0.136 to 
0.221 mm; breadth, 0.006 to 0.008. Striae 9 to 10 in 0.01 mm. 
Common in fresh water. 

STNBDRA ULNA (Nltoach) Ehr rar. RAMBS1 (Harlb an! Para*.) Haatott. Plato 1, 
lr «. 

Synedra Ulna (Nitxsch) Ehr. var. Earnest (Herib. and Perag. ) Hui 
tedt, Fr Hustbdt, Bacillar. (1930) 162, fig. 168. 
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Valve linear-lanceolate, little constricted and with truncate 
ends. Length, 0.054 mm; breadth, 0.006. Striae 11 to 12 in 
0.01 mm. Uncommon. 

SYNEDRA ULNA <NH***k) Ehr. rar. BICEPS (Kite.) Plat* 1. fl«. St. 

Synedra Vina (Nitzsch) Ehr. var. biceps (Ktttz.), Fb* Hubtedt, Ba- 
dllar. (1930) 154, fig . 166. 

Valve long, linear with capitate ends. Length, 0.2 to 0.25 mm; 
breadth, 0.0045. Striae 8.5 in 0.01 mm. Common in Kizaki 
Lake. 

STNEDRA ULNA (Nttnck) Ekr T«t. DANICA (Kit*.) Gnu. Plate It, ic It. 

Synedra Ulna (Nitzsch) Ehr. var. daniea (Ktttz.) Gnin., Fr Hurteut, 
Bacillar. (1030) 164, ft?. 168. 

Valve lanceolate, attenuated towards the ends. Ends slightly 
subtruncate and constricted. Length, 0.17 mm; breadth, 0.005. 
Striae 9 in 0.01 mm. 

Synedra Goulardi (Breb ) Gnin., A Schmidt, Atlas Diatom, pi. 300, 
Abb. 10-18. 

Valve deeply constricted with truncate-rostrate ends. Length, 
0.039 mm; breadth, 0.0065. Striae 16 in 0.01 mm. Known 
from Demerara River, Paraguay, and from Victoria Lake, 
Africa. 

BTNEDKA RUMPENB Kit*. t*t MKNKCHINIANA Gran. Plate 3. a*. 21. 

Synedra rumpems Ktttz var. Meneghintana Gnin., Fr. HUSTEDT, Ba¬ 
cillar. (1930) 166, fig. 178. 

Valve lanceolate with truncate ends. Length, 0.03 mm; 
breadth, 0.035. Striae 12 in 0.01 mm. Not common. 

W. HOT. PUU 1, 1 g St. 

Valve sublinear, narrowly attenuated towards the ends. 
Striae very line, 30 in 0.01 mm, interrupted in the middle part, 
forming a rectangular area. Length, 0.03 mm; breadth, 0.003. 
Differs from the type in its fine striae. 

STNEDRA CTCLOPUM Bratechl var. N1PPONICA var. hot. Plate 12. Sc. 27. 

Vadve linear-lanceolate, sigmoid, attenuate towards the ends. 
Length, 0.018 mm; breadth, 0.002. Striae 18 in 0.01 mm. The 
typical forms of Synedra cyclopnm have the valves larger and 
they are curved to one side. Synedra cyclopum is reported from 
Europe. 
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KUNOTIA VALIDA HuML Plat* I, fl*. 41. 

Eunotia valida Hustedt, Bacillar. (1980) 178, fig. 229. 

Valve linear, robust, with obtuse ends. Length, 0.096 mm; 
breadth, 0.0042. Stria 12 in 0.01 mm. Reported from wet 
rocks from Europe. 

EUNOTIA VENERIS (Etta.) O. Mail. Tar. NIPPONICA Tar. MT. Plato 1, «(. 11. 

Valve lanceolate-attenuate towards the ends. Length, 0.0187 
mm; breadth, 0.0084. Stria 15 in 0.01 mm. Differs from the 
type in having broader ends. 

EUNOTIA MLSRUPTA Ehr. Plata 11, If. If. 

Eunotia praerupta Ehr., Fr. Hustedt, Bacillar (1930) 174, flg. 211. 

Valve robust, curved, with convex dorsal sides. Length, 0.051 
mm; breadth, 0.01. Stria 12 to 15 in 0.01 mm. An alpine 
diatom. 

EUNOTIA PECTINAL18 (Etta.) Rabh. Tar. MINOR (MU.) Rahb. Plata 1, «■ It. 

Eunotia pectinalio (Ktitz.) Rabb. var. mtnor (Ktitz ) Rabh., Fr Hus- 
tedt, Bacillar. (1980) 182, fig. 238. 

Valve linear, curvate, slightly attenuate and obtuse. Length, 
0.03 mm; breadth, 0.006. Stria 10 to 11 in 0.01 mm. Common 
in fresh water. 

EUNOTIA PECTINAUB (MU.) Rabh. Tar. MINOR (KtU.) Rabh. fa IMPEEBSA (Ehr.). 
Plato 14. •*. 1*. 

Eunotia pcrtmalis (Ktitz.) Rabh var mmoi (Ktitz.) Rabh fo. im¬ 
presari (Ehr.), Fr. Hustedt, Bacillar. (1930) 182, fig. 239. 

Valve lanceolate, curvate, constricted on the dorsal side. 
Length, 0.022 mm; breadth, 0.004. Stria 15 in 0.01 mm. 
Common in marsh water. 

EUNOTIA PECTINAUB (Mti.) Rabh. Tar. NIPPONICA Tar nor. Plato 1. If n. 

Valve lanceolate, attenuate towards the ends, obtuse. Two 
interruptions in the middle of the ventral side. Length, 0.019 
mm; breadth, 0.0048. Stria 16 in 0.01 mm. Differs from the 
type by its interruptions. 

COCCONEI8 PLACENTULA (Bhr.) Tar. LINBATA (Ehr.) Ctor* Plato J. Ac. «. 

Coceomei* placentula (Ehr.) var. lineata (Ehr) Cleve, Fr. Hustedt, 
Bacillar. (1930) 190, fig. 262. 

Valve elliptical with broad ends. Length, 0.022 mm; breadth, 
0.012. Stria 18 to 20 in 0.01 mm. Common in fresh water. 
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COCCONKl* PLACENTULA (Ehr.) nr. KLINORAPHIS (Wiki ft. NIPPONICA ft. m. 
Plata Z. It. I. 

Valve elliptical with a curvate median line. Length, 0.039 
mm; breadth, 0.018. Striae 24 in 0.01 mm. Differs from va¬ 
riety klinoraphis in its broad rounded ends. 

COCCONEIS DIMINUTA Pant.? PUU Z, i|i. II ta 18 

Coeeonets diminuta Pant,?, Fr, Hustedt, Bacillar. (1930) 190, flg. 205. 

Valve broadly elliptical. Length, 0.008 to 0.018 mm; breadth, 
0.005 to 0.01. Upper valve with linear axial area. Striae 22 
in 0.01 mm. Lower valve with lanceolate axial area with coarse 
elongate puncta, 12 in 0.01 mm. Common. Known from Nip¬ 
pon. 

BUCOCCONE18 FLEXEM.A (MU.) PUU Z, is. 18. 

Kueoeeoneu f ■xrlla (Ktttz.), Fr. Hustedt, Bacillar. (1930) 198, fig. 
270. 

Valve elliptical with an arcuate median line. Length, 0.035 
mm; breadth, 0.015. Common in alpine waters. 

ACHNANTHES MICROCEPHALA KlU. PUU 8, If. ZZ. 

Aehiwnthes mtnorephala (Kiitz.) Fr. HUSTEDT, Bacillar (1930) 198, 
fig. 273 

Valve linear with subcapitate ends. Length, 0.018 mm; 
breadth, 0.0025. Stria indistinct. Known from fresh water 
in Europe. 

ACHNANTHES K1ZAKI tp nor. PUU 2, If. 28. 

Valve linear, enlarged m the middle, with broad, capitate 
ends. Length, 0.013 mm; breadth, 0.002. Upper valve with 
a narrow, linear axial area and a narrow, rectangular, central 
area. Lower valve with slightly dilated central area. Strife 
very fine, about 40 in 0.01 mm. A species related to A. micro- 
eephaia Kiitz. 

ACHNANTHES HAI1CKIANA Craa. PUU 1Z. If. Zl. 

Achnantkeft Hanektana Grun., FR. Hustedt, Bacillar. (1930) 202, 
fig. 290. 

Valve elliptical, obtuse. Length, 0.015 mm; breadth, 0.005. 
Upper valve with a linear axial area. Strife 14 in 0.01 mm. 
Lower valve with a broad central area. Strife radiate. Known 
from hot springs and brackish water. 
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ACHNANTHE8 HAUCKIANA Graa. Tar. 8XLTPTICA Sebola. (a. NIPPONICA fa. SOT 
Plata 14, tg. 2. 

Valve elliptical. Length, 0.01 nun; breadth, 0.042. Upper 
valve with linear axial area. Striae 18 in 0.01 mm, radiate. 
Lower valve with a broad central area. Differs from variety 
eUiptica in its coarser strise. 

ACHNANTHE8 OE8TRUPII (A. Clara) Butwt. Plata 2. ft*a. *1 aa4 22: Plata 12. 
•( 17. 

Aehnanthet Oettrupii (A. Cleve) Huatedt, Bacillar. (1930) 267, fig. 
301. 

Valve broad-elliptical. Length, 0.09 to 0.015 mm; breadth, 
0.007 to 0.0086. Upper valve with a linear axial area, on one 
side of which in the middle of the valve there is a horseshoe- 
shaped area. Strise robust, radiate, 12 to 18 in 0.01 mm. 
Lower valve with a narrow stauros. Strise very fine, about 86 
in 0.01 mm. Known from Europe. 

ACHNANTHKS CLEVEI Gran. tu. NIPPONICA Tar. imt Plate 2. tg 24. 

Valve lanceolate, convex, acute, obtuse. Length, 0.014 mm; 
breadth, 0.005. Upper valve with narrow, linear, axial area. 
Strise distinctly punctate, 12 in 0.01 mm, radiate. Puncta 16 
in 0.01 mm. Lower valve with narrow central area. Strise 
very fine, 20 to 22 in 0.01 mm. Differs from the type in its 
obtuse ends and differs from variety rostrata Huatedt in its 
broad end. Achnanthea Clevei is known from Europe. 

ACBNANTHES EXIGUA Graa. Plate 7. tg. 1*. 

Aehnanthet exigua Grun., Fa Huotedt, Bacill&T. (1980) 201-202, 
fig. 286 

Valve elliptic with rostrate ends. Length, 0.015 mm; breadth, 
0.006. Strise 24 in 0.01 mm. Known from fresh water and 
hot springs. Reported from Aokiko Lake. 

ACHNANTBEB EXIGUA Graa. Tar. INDICA Bkrortaow. Plate 2. ft*. 22. 

Aehnanthet exigua Grun. vsr indica Skvobtzow, Diatom* from Cal¬ 
cutta (1986) pi. 1, fig. 3. 

Valve minute, broad-ovate. Length, 0.0068 mm; breadth, 
0.0042. Upper valve with narrow axial area. Striae parallel, 
18 to 20 in 0.01 mm. Lower valve with narrow axial area, and 
with central area forming a short stauros with one median 
shortened Btria opposite the stauros. Recently described by 
me from Calcutta, India. 

ACHNANTBEB EXIGUA Graft, nr. NIPPONICA Tar. HTT. Plate T, Ip. T an* 2. 

Valve elliptical with rostrate ends. Length, 0.012 nun; 
breadth, 0.0062. Upper valve with a narrow axial area. Strise 
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18 in 0.01 nun, parallel, at the ends slightly radiate. Lower 
valve with a median stria, opposite to the fascia being shortened. 
The type of Achnanthes exigua Grun. differs from variety nippo- 
niea in its bilateral broad fascia. 

ACHNANTHES PERACALUI Bran and Birlbaad. Plata I, It. 1*. 

Achnanthes PeragaUi Brun and IIkbibaut), Diatom. d’Auvergne (1893) 
50, pi. 1, fig 4. 

Valve broadly elliptical with apiculate ends. Length, 0.012 
mm; breadth, 0.006. Upper valve with lanceolate axial area, 
on one side of which there is a horseshoe area. Striae 18 in 
0.01 mm. Lower valve with dilated central area. Known from 
Aokiko Lake. 

ACHNANTHES PKRAGAI.LII Bran and Helrlbaad Tar. NtPPONICA var. on*. Plata ; 

te. it. 

Valve lanceolate, convex, with long-attenuate ends. Length. 
0.025 mm; breadth, 0.0085. Upper valve with a broad, axial 
area. Central area of the lower valve with a broad stauros. 
Differs from the type in its more elongate shape. Common 
in Kizaki Lake. 

ACHNANTHES GBACILLIM A HuMt rar. NIPPON1CA Tor. hot. Plato 4. Ip. 1 and <. 
Plato (. Sr- t. 

Valve slightly siliceous, narrow-lanceolate with attenuate 
and capitate ends. Length, 0.015 to 0.018 mm; breadth, 0.0034 
to 0.0036. Upper valve with indistinct axial area. Lower valve 
with a narrow axial area outwardly dilated. Stria; very fine, 
indistinct. Common in Kizaki Lake. The type is reported from 
Aokiko Lake. 

ACHNANTHES AFFINIS Gran. oar. MINUTA Tar n»T Plato M, If. IT. 

Valve linear-lanceolate with obtuse ends. Length, 0.0085 
mm; breadth, 0.0017. Upper valve with a narrow axial area 
Striae radiate, very fine, in the middle 30, at the ends 40, in 
0.01 mm. Lower valve with a dilated central area. The type 
of Achnanthes afflnis occurs in fresh waters of Europe, Tas¬ 
mania, and North America. 

ACHNANTHES MINUTISSIMA K*U. Plate s. Ip IS and 21 

Achnanthes minutissima Kiitz.. Ftt. Hustedt, Bacillar. (1930) 198, 
fig. 274 

Valve linear with attenuate and obtuse ends. Length, 0.013 
to 0.022 mm; breadth, 0.002 to 0.005. Striae 28 in 0.01 mm or 
very fine and indistinct. Not common. 
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ACHNANTHES MINUTISSIMA Kata. w. CRTPTOCEPHALA Gram. Pteto 3. a*. 31. 

Achnanthea mxnutiaaima Kilts. var. cryptocephala Grun., Fr. Hustrdt, 
Bacillar. (1030) 108, fig. 276. 

Valve linear with capitate ends. Length, 0.015 mm; breadth, 
0.002. Striae 30 in 0.01 mm. Uncommon. 

ACHNANTHES LINEAR 18 W. Sarith w. PU8ILLA Oraa. Plato 1 *. la. IT. 

Achnanthea linearia W. Smith var. puadla Grun., Fa. Hustrdt, Ba¬ 
cillar. (1030) 108, fig. 277. 

Valve elongate-linear with obtuse ends. Length, 0.012 mm; 
breadth, 0.002. Striae widened in the middle part of the valve, 
24 in 0.01 mm. Known from Greenland and Norway. 

ACHNANTHES LANCIOLATA Bnb Plato t. In. 11 and 13. 

Achnanthea lanceolata Breb., FR. H ubtedt, Bacillar. (1030) 207, fig. 
306a. 

Valve elliptic-lanceolate, ends obtuse. Length, 0.0186 mm; 
breadth, 0.005. Upper valve with lanceolate axial area and with 
a horseshoe area on one of the sides. Lower valve with a quad¬ 
rate or rectangular central area. Strise 15 in 0.01 mm. Com¬ 
mon in fresh water. Known from Aokiko Lake. 

Ir«b nr. ELLIPTIC A Clevc. PUte 3, flf. 2t. 
Aehnanthe * lanceolata Breb. var. eUxptxca Cl eve, Fr. Husteot, Ba¬ 
cillar. (1930) 208, fig 306c. 

Valve elliptic, obtuse. Length, 0.015 mm; breadth, 0.0085. 
Strise 18 in 0.01 mm. An alpine species, reported from Europe. 

ACHNANTHES LANCEOLATA Bnk. Tar. ROSTRATA Hu.todt Plato 2. da. tt. Plato 
a, at a. Pl.t. i«. a*, is 

Achnanthea lanceolata Breb. var. roatrata Hustedt, Bacillar. (1030) 
207-208, fig 306b. 

Valve elliptical with rostrate ends. Length, 0.012 to 0.018 
mm; breadth, 0.005 to 0.0068. Upper valve with a lanceolate 
axial area and on one side with a horseshoe area. Striae robust, 
12 to 18 in 0.01 mm. 

ACHNANTHES LANCEOLATA Brab. var NIPPONICA Tar. an Plato 13. it. 13. 

Valve broad-lanceolate, slightly gibbous in the middle, nar¬ 
rowed towards the ends. Length, 0.015 mm; breadth, 0.006. 
Upper valve with a lanceolate axial area and with a horseshoe 
area on one side. Lower valve with a rectangular central area. 
Strise 12 in 0.01 mm. Not common. 

ACHNANTHES PINNATA Haatedt t ar. JAPON1CA HutedL Plato 3. If. Id: Plate 4, 
It. 3d. 

Achnanthea pmnota Huifcedt var. japonioa HUSTEDT, Bacillar, a. d. 
Aokikoaee in Japan 161, pL 6, flga. 12-16. 
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Valve minute, elliptic and obtuse. Length, 0.0051 to 0.006 
mm; breadth, 0.0034. Upper valve with very narrow axial 
area. Strise 18 in 0.01 ram. Lower valve with indistinct axial 
area and with a small central area. Reported only from Aokiko 
Lake, Nippon. 

RHOICOSPHKNIA CUHVATA (Kite.) Gran. 

Rhoieoaphenia curvata (Kfltz.) Grun., Fr. Hustkdt, Bacillar. (1980) 
211, fig. 311. 

Valve clavate. Length, 0.049 mm; breadth, 0.0025. Com¬ 
mon in fresh and brackish water. 

AMPHIPLXURA PKLLUCIDA K4IU. put* 3. I(. 3 

Amphipleura pelluctda Kiltx., Fr, HuSTHDT, Bacillar. (1930) 218, 
fig. 321. 

Valve lanceolate-attenuate. Length, 0.085 nrm; breadth, 
0.007. Striae very fine. Found in fresh and slightly brackish 
water. Known from Nippon 

Amphxpleuta pclhtcida Kiltz var recta Kitton, Journ Quekctt Micr. 
Soc. 2* 21, pi 4, fig 4. 

Valve linear with gently cuneate ends. Length, 0.2 mm, 
breadth, 0.013. Strite 30 in 0.01 mm. According to Kitton 
variety rect-a is a marine diatom found in Nippon. Reported by 
me from a mountain stream in southern China (Foochow, Fu¬ 
kien Province). 

FRU8TULIA VULGARIS Tliw.lU- Plot* 4. fir 11 

FrustuUa vulgaris Thwaitcs, Fr Hustedt, Bacillar. (1930) 221, fig. 
327. 

Valve linear and obtuse. Length, 0.044 mm; breadth, 0.0085. 
Strise very fine. Not common. Reported from Nippon. 

FRUSTULIA RHOMBOID Eft (Rhr > 6* Toni Plot* 4, fit 1* 

Frustuha rhomboides (Ehr ) do Tom, Fr Hustedt, Bacillar. (1930) 
220, fig. 324. 

Valve rhombic-lanceolate, attenuate with obtuse ends. Length, 
0.17 mm; breadth, 0.03. Central nodule small or elongate. 
Striae 24 in 0.01 mm. Common in fresh water. 

FRU8TULIA RHOMBOID ICS (Rhr.) <*• Toni rmr AMPHIPLKUR0IDE8 Gran Plato 4, 
fir. IS. 

Frustulia rhomboidca (Ehr.) de Toni var. amphipleuroide* Grun, Fr. 
Hustkdt, Bacillar. (1930) 221, fig. 326. 

Valve lanceolate, obtuse. Length, 0.127 mm; breadth, 0.018. 
Strife 24 in 0.01 mm. Reported from Aokiko Lake, Nippon. 
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FBU8TUUA KB0MB0U>£8 (Ehr.) do Toni w. 8AXON1CA (Hath.) do Toni fo. CA¬ 
NTATA A. Mayor. Plato 4, If. 13. 

FrustuUa rhombotde* (Ehr.) de Toni var. saxonica (Rabh.) do Toni 
fo. capxtata A. Mayer, Fb. Hubtedt, Bacillar. (19S0) 221. 

Valve lanceolate with capitate ends. Length, 0.044 mm; 
breadth, 0.013. Uncommon. 

FBUBTlJtlA RHOMBOIDK8 (Ehr > do Toni w. KAXON1CA (Rabh.) do Toal fo. UNDU- 
LATA Hutodt 

Fruetulia rhombotdcs (Ehr.) dc Toni var. aaxonica (Rabh.) de Tom 
fo. undtdata Hubtedt, Bacillar (1930) 221 

Valve slightly triundulate with capitate ends. Length, 0.066 
rom; breadth, 0.012. Rare in Kizaki Lake. 

GVROBIGMA ACUMINATUM (Kitts.) Rabh Plato 9. If 14. 

Gyroaigmtt acuminatum (KOtz ) Rabh., Fr. Hubtedt, Bacillar (1930) 
222-223, fig. 309. 

Valve with longitudinal and transverse striae, 18 in 0.01 mm. 
Length, 0.136 mm; breadth, 0.02. Common. 

GYROSIGMA KUTZ1NGIJ (Gran.) Clovo. PUto 3. 6c. 7 

Gyroaxgn to KutzmgU (Grun.) Clevc, Fr IIustedt, Bacillar (1930) 
224, fig. 333. 

Valve sigmoid and attenuate. Length, 0.098 mm; breadth, 
0.012. Striae, transversal 18, longitudinal 30, in 0.01 mm. A 
fresh-water species. Known from Nippon. 

GTROfllGMA 8CALPROZDBB (Babb.) Ctort. PUto 13, 1*. ft. 

Gyrongma tealproide* (Rabh.) Cleve, Fr. Hubtedt, Bacillar. (1930) 
226, fig. 338. 

Valve sigmoid with broad ends. Striae, longitudinal SO, 
transversal 24, in 0.0] mm. Length, 0.064 mm; breadth, 0.008. 
Known from Europe, America, and Africa. 

CALONEI0 SILICULA (Ehr) Clm var TUMIDA Hutodt fo. NIPPONICA fo nor. PUto 

9, ftf< 9* 

Valve triundulate with broad ends. Length, 0.X02 mm; 
breadth, 0.015. Strite radiate, 18 in 0.01 mm. Differs from the 
type in its broad and long ends. 

CALONEIg SILICULA (Ehr.) am nr. TBUNCATULA Oran. Plat, 4, A*. 17. 

Caloneis tihcula (Ehr.) Cleve var. truneatuia Grun., Fb. Hustkdt, 
Bacillar. (1930) 238, flg. 363. 

Valve slightly undulate in the middle part. Central area a 
broad fascia. Length, 0.022 mm; breadth, 0.0058. Strise 24 
in 0.01 mm. Common in fresh water. 
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CALONUS SILICULA (Kkr.) CUt* var. BAtCALENBIS Skvorteaw aa4 Mwar. FW» «. 

It. I. 

Caloneis txhcula (Ehr.) Cleve var batcaleim* Skyortzow and Metis, 
Contribut. diatoms of Baikal Lake (1928) 12, pi 1, fig* 44* 

Valve linear, triundulate with broad capitate ends. Strise 24 
in 0.01 mm. Central area with a broad stauros. Length, 0.061 
mm; breadth, 0.011. Reported from Baikal Lake, Siberia. 

NEIDIUM B1TCHCOCKIK Kkr. Plat. 4. (|. 1 

Neidium Hitchcockit Ehr., A. Schmidt, Atlaa Diatom, pi. 49, figs. 
86-36. 

Valve elliptic, triundulate with rostrate ends. Length, 0.057 
mm; breadth, 0.018. Strise 18 in 0.01 mm. Common in fresh 
water. 

NEIDIUM PKODUCTIJM (W. Sailth) Clm to. CONSTR1CTA Haftodt. Plato 4. If. t. 

Neidium productum (W. Smith) Cleve lo. constrxcta Hustbdt, Ba¬ 
cillar. (1930) 246. 

Valve constricted with apiculate ends. Length, 0.049 mm; 
breadth, 0.011. Strise 24 in 0.01 mm. 

NEIDIUM AFFINE (Ehr.) Clm to. HEBCYNICA (A. Hut. Plato 4. If. 4. 

Neidium affine (Ehr) Cleve fo. hercymca (A Mayer) Huhtedt, 
Bacillar (1930) 243. 

Netdmm affine var. genuina CLEVE, Bacillar d Regcnsburger Ge- 
wasaer (1913) 109, pL 10, fig. 83. 

Valve lanceolate with obtuse ends. Length, 0.037 mm; 
breadth, 0.01. Strise 20 to 24 in 0.01 mm. Known from Europe. 

NEIDIUM BISULCATUM (Lacnt.) Clm var. NIPFONICA var. nor Plato *. If. It 

put* 4, i|, a. 

Valve linear-lanceolate with slightly attenuate ends. Length, 
0.084 to 0.06 mm; breadth, 0.006 to 0.01. Strise 20 to 30 in 0.01 
mm. Differs from the type in its attenuate and acute ends. 
The type is common in alpine regions. 

NEIDIUM DUBIUM (Ehr.) Clm. Plata 12, If. 14. 

Neviium dubium (Ehr.) Cleve, Fa Hustxdt, Bacillar. (1980) 240, 
fig. 386. 

Valve broad-lanceolate with acuminate ends. Length, 0.034 
mm; breadth, 0.01. Strise 18 in 0.01 mm. Common in fresh 
and brackish waters. 

NEIDIUM NIPPONICA fp. nor. Plate 8, If. 1. 

Valve large, lanceolate with obtuse ends. Stria oblique, 18 
in 0.01 mm, crossed by longitudinal marginal band. Axial area 
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narrow, widened on the middle part of each end. Central 
area broad. Length, 0.142 ram; breadth, 0.026. A distinct 
species; it resembles Navicula sp. figured in A. Schmidt, Atlas 
Diatom, pi. 49, fig. 1, from Monticello, New York. 

NEIDIUM KOZLOWI HmKt. tst. NIPPONICA rir. mt. Piste U. t*. It. 

Valve linear with parallel margins and rostrate ends. Striae 
oblique, 24 to 28 in 0.01 mm. Axial area narrow. Central 
area broad. Length, 0.34 mm; breadth, 0.0062. Differs from 
variety parva Meresch. and variety hankensts Skv. in its rostrate 
ends and its size. 

NEIDIUM OBLIQUE4TBIATUM A. S. Tar. NIPPONICA tst. mt Piste 4, In. ( sa III. 

Valve lanceolate with attenuate ends. Striae oblique, 16 to 17 
in 0.01 mm. Length, 0.096 to 0.1 mm; breadth, 0.02 to 0.025. 
This new variety resembles Neidium sp. in A. Schmidt, Atlas 
Diatom, pi. 49, fig. 1, and Neidium affine var. amphirhynchus 
Ehr. fo. maxima Cleve, Navicul. Diatom. 69. 

NEIDIUM OBLIQUB4TB1ATUM A. S. rsr. KOSTRATA var. mt Piste 4, ft. 14. 

Valve with rostrate ends. Striae oblique, 24 in 0.01 mm. 
Length, 0.061 mm; breadth, 0.015. Differs from the type in its 
rostrate ends. 

NEIDIUM OBLIQUKSTKIATUM A. 8. rar. APICULATA Tar. mt. Piste 4. ft. 14 

Valve lanceolate with obtuse and apiculate ends. Length, 
0.044 mm; breadth, 0.012. Striae oblique, 14 in 0.01 mm. Not 
common. 

DIPLONB1S OVALIS (Elba) Ctere. Piste 1. ft. IT. 

Diploneie ovalis (Hilse) Cleve, Fr. Hubtedt, Bacillar. (1930) 249, fig. 
390. 

Valve elliptic with broad and rounded ends. Length, 0.028 
to 0.03 mm; breadth, 0.013 to 0.015. Central nodule large, 
rounded. Transverse rows of alveoli 9 to 10 in 0.01 mm, radi¬ 
ate at ends. Puncta 14 in 0.01 mm. Common in fresh water. 
Reported from Nippon. According to Fr. Hustedt, the Nippon 
forms of Diploneie ovalis are always large with double rows of 
alveoli. Such forms I find it desirable to separate. 

D1PLONEIS OVALIS (Hites) Cters tst. OBLONQELLA (Nsscsll) Cteva. Piste I, fa. If 
Dtplonets ovalis (Hilse) Cleve var. oblongella (Naegeli) Cleve, Fit. 
Hustedt, Bacillar. (1930) 249, fig. 391. 

Valve linear-elliptic. Length, 0.044 to 0.046 mm; breadth, 
0.013 to 0.017. Rows of alveoli 10 to 11 in 0.01 mm. Very 
common in Kizaki Lake. Known from Aokiko Lake. 
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MFLOmn PCELLA (Mna.) CIm. put* 1, l|. 1. 

Valve elliptic. Length, 0.023 mm; breadth, 0.012. Central 
nodule quadrate. Furrows narrow. Costae 12 to 13 in 0.01 
mm. Alveoli indistinct. Known from fresh and brackish 
waters. 

B MABG1NE8TBIATA IvMt Plat* 11, If. 1. 

Diploneis margxnestriata Hustkdt, Bacillar. (1930) 250, fig. 393 

Valve elongate-elliptic with broad ends. Length, 0.032 nun; 
breadth, 0.01. Central nodule quadrate. Furrow broad, linear. 
Costae 21 in 0.01 mm, radiate at the ends. Known from alpine 
lakes in Europe. Reported from Aokiko Lake, Nippon. 

DIPLONEIS BM1TB11 (BMb.) Cl*Ti tv. N1PPON1CA Tar. an Plate 1. •(*. 1 and 1. 

Valve elliptic. Length, 0.068 to 0.1 mm; breadth, 0.03 to 
0.047. Central nodule quadrate. Terminal nodules distant 
from the ends. Furrows broad, inclosing a space one-fourth 
as broad as the valve. Costae 6 to 6 in 0.01 mm, with double 
rows of alveoli, forming oblique lines. Differs from the type 
by its more elongate and attenuate ends. Very common in 
Kizaki Lake. The typical Diploneis Smithii is known as a 
brackish-water species. 

D1PLONBIB BHITHU <Bnb.) Cm tv OBLONGELLA tv noT Plate •. Mg. 1 

Valve elongate-elliptic with broad ends. Length, 0.098 to 0.1 
mm; breadth, 0.085 to 0.039. Central nodule quadrate. Fur¬ 
row broad-lanceolate, inclosing a space one-third as broad as the 
valve. Costae 6 in 0.01 mm, with a double row of alveoli. Com¬ 
mon in Kizaki Lake. 

OIPLONBIS OCULATA (Brafc.) Clef*. Pl»t. >, •(. 4. 

Diploneit ocvlata (Breb.) Clcvc, Fb. Hubtedt, Bacillar. (1930) 250, 
fig. 392. 

Valve elongate-elliptic. Length, 0.024 mm; breadth, 0.0076. 
Central nodule quadrate. Furrows linear. Costs 24 in 0.01 
mm. Reported from Aokiko Lake. 

DIPLONEIS OCULATA (Bnh.) Cterc tv N1PPONICA tv nn PUte 14. I|. 1. 

Valve minute, elliptic with attenuated and rounded ends. 
Strise fine, marginal, 18 in 0.01 mm. Length, 0.012 mm; 
breadth, 0.006. Lateral area hyaline. Central nodule quadrate. 
Furrow linear, interrupted in the middle part. Diploneis oculata 
is reported from Aokiko Lake. 
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MPLONE1S ELLIPTICA (Kite.) Ctm m. LADOGENBIB Clara. Plate X. figs, lull, 
Diploneis sUxptiea (Kfitz.) Clove vmr. ladogensis Cum, Diatom. Fin¬ 
land (1893) 43, pL 2, fig. 9. 

Valve elliptic. Length, 0.027 to 0.085 mm; breadth, 0.016 to 
0.023. Transverse costae irregularly anastomosing with a few, 
longitudinal, undulating costae. Known from Europe. 

STAURONEIS PHCBNICENTEBON Ehr. Plate I, If. It. 

Stauroneis phoenieenteron Ehr., Fit Hustedt, Bacillar. (1980) 265, 
fig. 404. 

Valve lanceolate, with attenuate ends. Length, 0.15 mm; 
breadth, 0.028. Striae 14 in 0.01 mm. Common in fresh water. 

8TAUR0NE19 PHCENICENTERON Ehr. fo. N1PFONICA to nor Plate ». If til Plate 
t. If 4. 

Valve lanceolate, broad with acute ends. Striae radiate and 
somewhat curved, 14 to 18 in 0.01 mm. Length, 0.085 to 0.11 
mm; breadth, 0.024 to 0.025. Diifers from the type in its short 
valve. 

STAURONEIS ANCEP8 Ehr Plait i. If II. 

Stauroneis anccps Ehr., Fa HUSTEDT, Bacillar. (1930) 266, fig. 406. 

Valve lanceolate with attenuate ends. Striae 18 in 0.01 mm. 
Length, 0.049 to 0.085 mm; breadth, 0.011 to 0.02. Common 
in fresh water. 

STAURONEIS ANCEP8 Ehr. fa GRACILIS (Ehr.) data. Plate I. If la. 

Stauroneis aneeps Ehr fo. gracilis (Ehr.) Cleve, Fa HUSTEDT, Ba¬ 
cillar. (1930) 266, fig. 406. 

Valve with long capitate ends. Length, 0.08 mm; breadth, 
0.013. Strise 15 in 0.01 mm. Rare. 


Stauroneis aneeps Ehr. var. Imearu (Ehr ) Cleve, Fr. Hustedt, Ba¬ 
cillar. (1930) 266, fig. 407. 

Valve linear with rostrate ends. Length, 0.045 mm; breadth, 
0.0086. Strise 24 in 0.01 mm. Uncommon. 

STAURONEIS 8MJTHII Grim. Plata 1. If 11. 

Stauroneis SmtUni Grun , Fa Hustedt, Bacillar (1930) 261, fig. 420. 

Valve lanceolate, constricted in the middle part, rostrate at the 
ends. Central area a short fascia. Length, 0.016 mm; breadth, 
0.0042. Common in fresh water. 

URONEIB SMITH 11 Grsa. var. INCISA Pasternak. Plate «. I(. 11. 

Stauroneis Smithti Gran. vat. tnciro Pantocoak, Fr. Hustedt, Bacillar. 
(1930) 261, fig. 421. 
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Valve lanceolate, attenuate with long ends. Length, 0.04 
mm; breadth, 0.008. Striae 24 in 0.01 mm. Rare. 

8TAUROMUB BMITHII Gnu <u, N1PPONICA nl. nor Plate I*. B«. S* 

Valve slightly triundulate. Ends long, acuminate. Length, 
0.034 mm; breadth, 0.0068. Striae 28 to 30 in 0.01 mm. Differs 
from variety incisa in its undulate margins. 

ANOMOIONBIB EXIL18 (KBU.) Clm Tar. N1PPONICA nr PUT Plat. 11 . 1,. u. 

Valve sublinear-lanceofete, asymmetrical, convex, with at¬ 
tenuated, obtuse ends. Length, 0.044 mm; breadth, 0.0061. 
Striae indistinctly punctuate, striolate, 18 to 20 in 0.01 mm. Not 
common in Kizaki Lake. 

NAVICULA CUSP1DATA Kati Plate «. •« H 

Navieula cuspidata Kiitz., Fb Hustedt, Bacillar (1980) 268, fig 438 

Valve lanceolate, acute. Striae parallel, 16 in 0.01 mm. 
Length, 0.096 mm; breadth, 0.022. Uncommon. 

NAVICULA HOLOP1IILA (Gran > Clm fa MINOR Kalb* Plat* I, l ( It. 

Navieula holophila (Grun ) Cleve fo minor KOLBE, Kteaelalgen de* 
Sperenberger Salzgebiets (1927) C>7, pi 1, fig. 4 

Valve lanceolate, acute. Strue fine, slightly radiate; trans¬ 
versal striae 18, longitudinal 30, in 0.01 mm. Axial area nar¬ 
row. Length, 0.062 mm; breadth, 0.017. Known from brack¬ 
ish water in Europe. 

NAVICULA LAP1DOSA Kraaaka Tar. NIPPONICA var. nuv. Plata t, «g U. 

Valve elliptica. Striae radiate, 18 to 19 m 0.01 mm. Central 
area a broad stauros, widened and truncate outwards. Axial 
area very narrow. Length, 0.016 mm; breadth, 0.0065. Navi- 
cula lapido8a is known from Europe. 

NAVICULA ROT^EANA (Babb.) Gran. Plata 4. i, M. 

Navieula Ituheaua (Rabh.) Grun , Fr Hustedt, Bacillar (1930) 273, 
fig 446 

Valve elliptic, rounded. Stria* fine, 20 to 26 in 0.01 mm. 
Central area a broad stauros. Length, 0.016 mm, breadth, 
0.0068. An alpine species. 

NAVICULA MUTICA Kb to. Plata U, >g. t 

Navieula mutica Kilts., Fr. Hustedt, Bacillar. (1980) 274, fig. 458a. 

Valve elliptic-lanceolate. Striae distinctly punctate, 20 in 
0.01 mm. Central area with an isolated punctum. Length, 
0.022 mm; breadth, 0.0085. Common in fresh water. 


496—a 



1W 


84 The Philippine Journal of Science 

NAVICULA FBBPUSILLA Arm. Plate », l|. «. 

Navieula perpunilla Oran., Fe. HD8TXDT. Bacillar. (1980) 278, fig. 469. 

Valve broad-elliptic. Striae very fine, 30 in 0.01 mm. Axial 
area broad. Length, 0.01 mm; breadth, 0.0042. Uncommon 
in Kizaki Lake. 

NAVICULA CONFKRVACKA Kite. fa. NIPPONICA fa. an. Plate t. Mg. Tl Plate 4. 

fi r . St. 

Valve elliptic, attenuate at the ends. Striae radiate, mar¬ 
ginal, 15 to 16 in 0.01 mm. Axial and central areas broad-lan¬ 
ceolate. Length, 0.014 to 0.015 mm; breadth, 0.0068 to 0.007. 
Navieula confervacea is common in the Tropics. 

NAVICULA AMERICANA Kfcr. Plate *, ■(. II. 

Navieula amerxeana Ehr., Fit. HuSTBDT, Bacillar. (1930) 280, fig. 464. 

Valve linear, obtuse. Length, 0.088 mm; breadth, 0.02. Stria* 
15 in 0.01 mm. Not common in Kizaki Lake. 

NAVICULA LAMBDA Ctora var. DBNBIBTBIATA rax. not. Plate A fir- T. 

Valve linear. Striae in the middle part of the valve 24, in the 
ends about 30, in 0.01 mm. Length, 0.045 mm; breadth, 0.0085. 
The Nippon variety differs from the type in its dose striae. 
Navieula Lambda is known from Demerara River, South 
America. 

NAVICULA PUPULA Kite. Plate 11. fir. U. 

Nameula pupula KUti. var rectangularu (Greg.) Gran., Fr. Hustedt, 
Bacillar (1930) 281, fig. 4«7b. 

Valve linear. Length, 0.039 mm; breadth, 0.008. Striae 24 
in 0.01 mm. Common. 

NAVICULA PUPULA Kfita. Tar. CAPITATA Hartadt. Plate A fi>. I*. 

Navieula pupula Kfitz. var capttata Hustedt, Bacillar. (1930) 281, 
fig. 467c. 

Valve with capitate ends. Striae 14 to 20 in 0.01 mm. Length, 
0.013 to 0.028 mm; breadth, 0.004 to 0.006. Not common. 

NAVICULA CBUCICULA (W. Snltfa) Denkin w. CAPITATA var. uv. Plate S, iff. 11 

Valve elliptic with capitate ends. Striae closer towards the 
ends, 15 to 16 in 0.01 mm. Axial area very narrow, somewhat 
widened in the middle part. Length, 0.02 mm; breadth, 0.006. 
Differs from the type in its capitate ends. 

NAVICULA AQUEDUCTS KruAi fo. MINUS Kraut*. Piste S, iff. It. 

Navxcula aqueduct* Krtsske fo. minus Kkasskx, Bacillar. Veget. 
Niederhessens (1925) 44, pi. 2, fig. 23. 
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Valve slightly siliceous, linear, constricted in the middle part, 
attenuate and capitate at the ends. Length, 0.014 mm; breadth, 
0.0028. Reported from Europe. 

NAVICULA MUBALB Grau Plat* 4, tr 14. 

Navicula muratis Gran., Fit. Hustkdt, Bacillar. (1930) 288, fig. 482. 
A minute elliptical valve with rounded ends. Striae in the 
middle 28 to 30, at the ends 40, in 0.01 mm. Common in fresh 
water. 

NAVICULA ATOMABIUS ap. ht Plato X, If. 11. 

Valve linear, slightly convex and obtuse. Length, 0.009 mm; 
breadth, 0.0084. Striae very fine, about 40 in 0.01 mm. Central 
area round, axial area linear and narrow. Differs from Navi¬ 
cula pelliculosa (Breb.) Hilse in its enlarged central area. 

NAVICULA ATOMU8 (Naasall) Graft, rar N1PPONICA Tar. aar. Plato M. t(. IX. 

Valve elliptical Striae radiate, in the middle 16, at the ends 
20, in 0.01 mm. Length, 0.015 mm; breadth, 0.005. Navicula 
atomus is smaller than the Nippon variety. 

NAVICULA MINUSCULA Gran. Plato II, fl(. 11. 

Navicula mmuaeula Gran., Fa. Hustkdt, Bacillar. (1930) 288, fig. 488. 
Valve slightly siliceous, lanceolate. Length, 0.01 mm'; breadth, 
0.003. Common. 

NAVICULA PUBIO Cla»a Plato 4. Ip. 24 ajU XII Ptoto 11. If. XX. 

Navtcula Put to Cixvs, Synopsis of the Navic, Diatoms (1896 ) 2, 9, 
pi 2, fig. 3. 

Valve elliptical, with broad rostrate ends. Axial area very 
narrow, central area small. Strise fine, radiate, about 25 to 30 
in 0.01 mm, closer towards the ends. Length, 0.014 to 0.018 
mm; breadth, 0.006 to 0.008. Reported from Rotorua Lake, 
New Zealand, and from Aokiko Lake, Nippon. 

NAVICULA PU8IO Clern w ABCUATA (Pautocaak) Skrartiaw. Plato X, U. 

Navicula arcuata Pantocsek, Fossile Bacillanen Ungams (1903) 3, 
pi. 6, fig. 97 

Valve larger than the type. Strise very fine. Axial area 
narrow, widened in the middle. Length, 0.027 mm; breadth, 
0.013 The typical Navicula arcuata has radiate strise. 

NAVICULA PSEUDO BCUTITOIUI IS HaatoXt. Plato 4. Is. 1L 

Navicula pseudoscutiformis HUSTBDT, Bacillar. (1930) 291, fig 495. 

Valve broad-elliptical, about circular. Strue radiate, 18 io 
0.01 mm. Length, 0.0086 mm; breadth, 0.007. Known from 
Europe. 
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NAVICULA CRYPTO CEPHALA Kite. Plato 10. **. 1. 

Navicula cryptocrphala Kfit*, Fb Huhtedt, Bacillar. (1030) 295, 
fig. 496. 

Valve lanceolate, attenuate. Stria; radiate, 18 in 0.01 mm. 
Length, 0.02 mm; breadth, 0.005. Common in fresh water. 

NAVICULA CRYPTOCEPHALA Kttte. rar. VKNETA (KBta.) Cron. Plato T. Hr M 

Navteula eryptocephala Ktitz var vcnetu (Kiltz.) Grun., Fa. Hustedt, 
Bacillar. (1930) 295, fig. 497a. 

Valve lanceolate, attenuate. Striae radiate, 18 to 14 in 0.01 
mm. Axial area narrow. Length, 0.023 mm; breadth, 0.005. 
Common in fresh water. 

NAVICULA SALINARUM Gran, var N1PPONICA Tar. nor. Plata g. •«. 11. 

Valve lanceolate, elliptical and acuminate. Strise robust, 9 
in 0.01 nun, in the middle of unequal length. Length, 0.08 mm; 
breadth, 0.0085. The typical Navicula salinarum has the strise 
14 to 16 in 0.01 mm and is known from brackish water. 

NAVICULA HHYNCHOCEPBALA Klta. Plata G. fir- 1. 

Navteula rhynchoeephala Ktttz., Fr. Hustedt, Bacillar. (1930) 296, 
fig. 501. 

Valve lanceolate with attenuate ends. Strise radiate, 12 to 
13 in 0.01 mm. Axial area narrow. Length, 0.035 mm; 
breadth, 0.0085. Reported from many parts of the world. 

NAVICULA BOSTELLATA KBU. Plata g. Sc. 1. 

Navteula roatellata Ktttz., A. SCHMIDT, Atlas Diatom, pi. 47, figs. 
27-30. 

Valve lanceolate with attenuate ends. Strise radiate in the 
middle, of unequal length, 11 in 0.01 mm. Length, 0.035 mm; 
breadth, 0.0076. Known from Nippon. 

NAVICULA BOSTELLATA Kata. Tar. NIPPONICA Tar. MT. Plato 6, »*. at. 

Valve more attenuate with slightly capitate ends. Strise 9 
to 10 in 0.01 mm Length, 0.028 mm; breadth, 0.006. Differs 
from the type in its margins and capitate ends. Uncommon. 

NAVICULA BADIOSA KGta. Plato I. 1|. I. 

Navteula radioaa Kfitz., Fa Hustedt, Bacillar. (1980) 299, fig. 513. 

Valve narrow-lanceolate, acuminate. Strise 9 in 0.01 mm. 
Length, 0.072 mm; breadth, 0.01. Common in fresh water. 

NAVICULA MENISCULUS Sehamaaa. Plato t. Of. 1« 

Navteula menteeulua Schumann, FB. Hustedt, Bacillar. (1980) 301, 
fig 617. 
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Valve lanceolate, broad, Strise robust, not lineolate, 9 in 0.01 
mm, of unequal length in the middle. Central area broad. 
Length, 0.045 mm; breadth, 0.013. Common. 

NAVICULA QLOBULIFERA Huatafit. F 

Navieula globulifera JItistkdt, Bacillar, aus 4cm Aokikosee in Japan 
164, pi. 6, He 7 

Valve lanceolate with capitate ends. Stria; divergent in the 
middle, convergent at the ends. The middle stria; 8 to 9, the 
end strise 14, in 0.01 mm. Length, 0.068 mm; breadth, 0.01. 
Only known from Nippon. 

NAVICULA GLOBULIFERA Hutedt Tar NIPPONICA Tar. hot. Plata S. fir. 1« 

Valve more elongate with noncapitate ends. Strise 12 in 0.01 
mm. Length, 0.083 mm; breadth, 0.01. Differs from the type 
in its attenuate and noncapitate ends. 

NAVICULA FALAIS1EN8IS Gran Tar LANt'KOI.A Gran. Plata G. fir. ». 

Navieula faUnsicvsis Grun vur. Untreola Grun , Fr Hustedt, BaciUat. 
(1930) 302, fig 524 

Valve linear-lanceolate with rounded and truncate ends. Strise 
fine, radiate, 18 to 22 in 0.01 mm. Axial area very narrow. 
Central area small. Length, 0.017 mm; breadth, 0.005. Re¬ 
ported from slightly brackish and fresh waters. 

NAVICULA FALAISIKNB18 Grun Tar NIPPONICA rar. nor Plata C. fir 13. 

Valve lanceolate, rostrate. Strise fine, slightly radiate, 18 
in 0.01 mm. Axial area very narrow. Differs from the type 
in its subrostrate or rostrate ends and different number of 
strise. 

Navieula dierphala (Ehr ) W. Smith, Fb. TIustedt, Bncitlai. (1930) 
302, fig. 626. 

Valve linear-lanceolate with rostrate ends. Striae radiate. If 
in 0.01 mm. Length, 0.0S2 mm; breadth, 0.012. Common. 

NAVICULA EXIGUA (Gras) O Hull Plata 4. tic. ». 

Navxcula exigua (Greg.) O. Mull, Fr. Hustedt, Bacillar. (1930) 306, 
fig. 638. 

Valve linear-lanceolate with capitate ends. Stria; 16 in 0.01 
mm. Length, 0.017 mm; breadth, 0.005. A fresh-water diatom. 

NAVICULA SIMILIS Kraaska. Plata I. fir. IS 

Navxcula ninths Krasake, Fr. Hustedt, Bacillar (1930) 303, fig 528 
Valve minute, lanceolate with acute ends. Strise distinct, 15 
in 0.01 mm. Axial and central areas narrow. Length, 0.01 
mm; breadth, 0.005. Reported from Europe. 
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NAVICULA ANGL1CA lilh. Plata (, »g. II. 

Navicula anglica Haifa., Fr. Hustbdt, Bacillar. (1930) 308, flgi. 
680-631. 

Valve elliptic with rostrate ends. Stria slightly radiate, 12 
to 13 in 0.01 nnn. Axial area narrow, widened in the middle 
part. Length, 0.022 mm; breadth, 0.008. Common in fresh 
water. 

NAVICULA PLACBNTULA (Kir.) Cram. fa. ROSTRATA A. Ml)W. Plata I. I|. I. 

Namcula placentula (Ehr.) Gran fo. rostrata A. Mayer, Fr Hustbdt, 
Bacillar. (1930) 304, fig. 633. 

Valve elliptic-lanceolate with rostrate ends. Striae robust, 
7 in 0.01 mm. Length, 0.062 mm; breadth, 0.023. Reported 
from Europe, Siberia, New Zealand, and America. 

NAVICULA PLACBNTULA (Ehr.) Gm. fa. NIPPONICA fa. HT. Plata IB, I,. M. 

Valve robust, short-lanceolate with rostrate ends. Striae 12 
In 0.01 mm. Length, 0.024 mm; breadth, 0.012. This form 
differs from form roetrata Mayer in its shorter valve. 

NAVICULA LANCBOLATA (Asardh) KBti. Plata (, It. 4; PbU IB, a*. (. 

Navieula lanceolata (Agardh) Ktitz., Fa. Hustkdt, Bacillar. (1930) 
306, fig. 640. 

Valve lanceolate, acuminate. Striae lineolate, 9 to 12 in 0.01 
mm. Length, 0.069 to 0.06 mm; breadth, 0.0085 to 0.01. 
Known from Nippon. 

NAVICULA LANCEOLATA (Arardk) Bite. aw. CTWBULA (Donk.) Clara. Plato I, 
It. IT. 

Navicula lanceolata (Agardh) Kfltr. var. cymbula (Donk.) Clave, 
Van Heurck, Synopsis pL 7, fig. 32. 

Valve lanceolate, acuminate. Striae radiate, lineate, widened, 
in the middle 6, at the ends 8, in 0.01 mm. Length, 0.085 mm; 
breadth, 0.013. Reported from Nippon. 

NAVICULA HA8TA Paatoeaak. Plato I. Is. 1 

Navicula haeta Pantocsbk, Fossil. Diatom Ungarn (1908) 8, pi. 6, 
fig. 74; pi. 14, fig. 218. 

Valve lanceolate with attenuate, not cuneate, rounded ends. 
Strise lineate, robust, 7 to 8 in 0.01 mm, radiate, widened in 
the middle part. Length, 0.096 mm; breadth, 0.017. Our 
specimens are different from the forms described by Fr. Meister 
from Nojiri and Suwa Lakes in Nippon. 

NAVICULA PBHEGBINA (Ehr.) Bits. Tar. CUNBATA Tar. in. Put* (, St. >4. 

Valve lanceolate, broad with cuneate ends. Striae radiate 
divergent at the ends, 9 in 0.01 mm. Length, 0.049 nfm; 
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breadth, 0.0085. Differs from the type in its broad valve and 
its ends. 

NiVICDU LACU8TBU Cm*. Plate #, t|. (t Plate 1, li. ». 

Navicula laeuatri* Greg., Clkvb, Diatoms Finland (1898) 84, pi. 8, 
flga. 3, 12, 14. 

Valve elliptical and acuminate. Striae punctate. Length, 
0.02 to 0.044 mm; breadth, 0.01 to 0.015. Striae 16 in 0.01 mm. 
Reported from Europe, Asia, and America. 

NAVICULA AMPBIBOLA Clara. Plate », It 20. 

Navicula amphibola Cleve, Fa. Hustedt, Bacillar. (1980) 809-310, 
fig. 654. 

Valve lanceolate with attenuate ends. Striae punctate, 12 in 
0.01 mm. Length, 0.047 mm; breadth, 0.017. Not common 
in Kizaki Lake. 

NAVICULA PALEA m>. Bar. Plate (. «(. 4. 

Valve linear, lanceolate, narrow-attenuate with slightly cap¬ 
itate ends. Striae line, radiate, 15 to 16 in 0.01 mm. Axial and 
central areas narrow and linear. Length, 0.029 mm; breadth, 
0.0087. Differs from Navicula radiosa, N. cart, and N. cincta 
in its narrow central area and capitate ends. 

NAVICULA KIZAKENS18 a*. Mr. Plat* 14. I(. 12. 

Valve minute, lanceolate, rounded in the middle, attenuate 
and capitate at the ends. Striae radiate, about 30 in 0.01 
mm. Axial area narrow, linear, widened in the middle part. 
Length, 0.011 mm; breadth, 0.0042. Differs from Navicula 
Schadei Krasske 1 in its narrow central area and coarser striae. 

NAVICULA BKRHMI Haatadt (a. ELONGATA fa. Bar. Plat* 1. fit- *. 

Valve linear-elliptic with parallel margins and cuneate ends. 
Striae parallel, coarse, 18 to 20 in 0.01 mm. Axial area nar¬ 
row, linear, widened in the middle part. Length, 0.082 mm; 
breadth, 0.0068. Differs from the type in its longer valves. 
The type is reported from Aokiko Lake, Nippon. 

PINNULAKIA LEPTOSOMA Gran. Plate I, 1*. «. 

Ptnnularta leptoBoma Gran., Fb. Hustedt, Bacillar (1930) 318, fig. 
667. 

Valve linear, narrowed towards the ends. Striae radiate, 15 
in 0.01 mm. Length, 0.032 mm; breadth, 0.005. A fresh¬ 
water species, especially of alpine regions. 

1 Beitrige xur Kenntnlss der Diatomeenflora Sachaena (1929) 366, fig. 
11a, b. 
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PINNULARIA LEPTOSOMA Oran rar NIPPONICA rar. dot. Plate E, ■(. IE. 

Valve linear, attenuate. Striae fine, 14 in 0.01 mm. Axial 
area narrow, central area a broad fascia. Length, 0.066 mm; 
breadth, 0.0068. Differs from the type in its longer valves. 

PINNULARIA MOLABIS Gran. Pint* I, *(. II. 

PmnuUirxa molaru Grun., Fb Hustedt, Bacillar. (1030) 316, flg. 668 

Valve minute, lanceolate, with radiate striae 18 in 0.01 mm. 
Length, 0 025 mm; breadth, 0 005. Common in fresh water. 

PINNULARIA MEHOLEPTA (Rhr) W. Smith. Pint* 3, Be. I*. Plate 12. Be. 11. 

Ptmtulana mesolcptn (Ehr ) W Smith , Fr. Hustedt, Bacillar. (1980) 
31'.), fig 676 

Valve triundulate with capitate ends. Striae radiate, 10 to 
12 in 0.01 mm. Length, 0 022 mm; breadth, 0.006 to 0.012. 
Common 

PINNULARIA UIVKRf.KNTISSIMA Oran Plate 12. Be. 24. 

Pinnvlana dwetgrvtmma Grun , Van Heurck, Synopsis (1880-1881) 
pi 6, fig. 32 

Valve linear, attenuate towards the ends. Striae strong, 
radiate, 15 in 0.01 mm, with a broad fascia. Length, 0.047 mm; 
breadth, 0.0068. Uncommon. 

PINNULARIA MICROSTAURON (Ehr.) Clara. Plate T, fl«. *. 

Pinnulana micros!introv (Ehr ) Cleve, Fr. HUSTEDT, Bacillar. (1930) 
320, fig 682 

Valve linear-lanceolate with parallel margins and rounded 
subrostrate ends. Striae radiate, 10 in 0.01 mm. Length, 0.056 
mm; breadth, 0.01 Common. 

PINNULARIA MICROSTAURON (Rhr.) Clara rar AMBIGITA Mail tar fa. DIMNUTA 

Pmwularta microttauron (Ehr ) Cleve var. ambigua Meister fo. cUmi- 
nuta Grun., FR. Hustedt, Bacillar. (1930) 321-322, fig. 686. 

Valve lanceolate. Striae radiate, 14 in 0.01 mm. Length, 
0.03 mm; breadth, 0.006. Common in fresh water. 

PINNULABIA MICROSTAURON (Ehr) Clara rar. NIPPONICA rar. Bar. Plato E, flg. I, 
Plate •. is. IS. 

Valve undulate with obtuse ends. Striae 10 to 11 in 0.01 mm. 
Length, 0.045 to 0.056 mm; breadth, 0.0085 to 0.011. Differs 
from the type in its broad obtuse ends. 

PINNULARIA MICROSTAURON (Ehr.) Clara rar KIZAKKNBIB rar. Bar. Plate E, fls. T 

Valve with parallel margins and attenuate ends. Striae ro¬ 
bust, 9 to 13 in 0.01 mm. Central area a broad fascia. Length, 
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0.084 to 0.062 mm; breadth, 0.0083 to 0.013. Differs from the 
type in its attenuate ends. Common in Kizaki Lake. 

PINNULABIA KABBLICA Cbn nr. JAPON1CA Hnatadt Plato *. If. 4. 

Pinnuiaria karelica Cleve var. japtmua Hustedt, Bacillar, d. Aoki- 
kosec in Japan 165, pi. 6, fig. 3. 

A distinct form with slightly capitate ends. Strise 14 in 0.01 
mm, crossed by a band. Length, 0.061 mm; breadth, 0.012. 
Known from Aokiko Lake. 

P1NNULABIA KABBLICA Owe var. JAPONIC A Haatadt (o OBTU8A fa. B ev Ptato I. 
If. I. 

A small obtuse form, with strise 12 to 13 in 0.01 mm, with 
narrow axial area. Length, 0.044 mm; breadth, 0.013. Un¬ 
common. 

PINNULABIA KABBLICA Clove var INBITLAR1S var. nor Plato 4. If. II 

Valve linear with capitate ends. Stria; 8 to 9 in 0.01 mm, 
crossed by a narrow band. Central area elliptical. Differs 
from variety japonica Hustedt in its broad axial area and larger 
valve. 

PINNULABIA LKCUMKN Khr. Plato 8. Sf 4 

Pinnuiaria legumen Ehr, FR. Hustedt, Bacillar (1930) 322, fig. 687 

Valve strongly triundulate with capitate ends. Striae 8 m 
0.01 mm. Length, 0.088 mm, breadth, 0.014. Reported from 
Nippon. 

PINNULABIA LBGUMKN Khr var. NIPPONICA var aav Plato 1, If 4. 

Valve with slightly undulate margins. Stria: 10 in 0.01 mm. 
Length, 0.078 mm; breadth, 0.015. Differs from the type in 
its broader and more obtuse valve. 

PINNULABIA PLATTCBPHALA (Khr.) Cleve. Plato 4. «*. 1 

Pinnuiaria platycephala (Ehr.) Clove, FR. Hustedt, Bacillar. (1930) 
324, fig. 593. 

A robust species with triundulate margins. Strise divergent 
in the middle, convergent at the ends, 8 in 0.01 nun. Length, 
0.09 mm; breadth, 0.019. Common in lakes. 

PINNULABIA PLATTCBPHALA (Khr.) Clava var. HATTORIANA Malator. Plato 4, tot I. 
Pinnuiaria platycephala (Ehr.) Cleve var. Hattoriana Muster, Bei- 
trtge Kir Bacillar. Japans (1914) 2, 228-229, pi. 8, figs. 6, 7 

A distinct diatom with capitate ends and large comma-shaped 
terminal fissures. Length, 0.079 mm; breadth, 0.01. Strise 
8 in 0.01 mm. This diatom was named by Dr. Fr. Meister in 
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honor of D. Hattori, of the Botanical Institute, Imperial Univer¬ 
sity, Tokyo. 

PINNULARIA MONTANA HaatoAt b. MINOR to. aav. Plate *. *(. I. 

Valve lanceolate. Strife short, 8 to 9 in 0.01 mm. Length, 
0.051 to 0.068 mm; breadth, 0.012 to 0.015. Longitudinal band 
indistinct. The typical Pinnularia montana was described from 
Aokiko Lake and is twice as large (length, 0.12 to 0.16 mm). 

PINNULARIA BBBVICOSTATA Clara. Plat* It, •«. 1. 

Pinnularia montana Hustedt var. arnica Skvortzow, Alpine diatoms 
of South China (1029) 43, pi. 2, fig. 14; pi. 8, fig. 18. 

Valve linear with obtuse ends. Striae parallel, with a longitu¬ 
dinal band, 10 to 11 in 0.01 mm. Length, 0.105 mm; breadth, 
0.017. Reported from Foochow, southern China. 

PINNULARIA GIBBA Ehr. Plato T, Sga. t bb4 A 

Pinnularia gibba Ehr., Fr. Hustedt, Bacillar. (1930) 827, fig. 800a, b. 

Valve lanceolate with capitate ends. Central area a broad 
fascia. Length, 0.066 to 0.068 mm; breadth, 0.008 to 0.01. 
Stria; 9 to 11 in 0.01 mm. Common in fresh water. 

PINNULARIA GIBBA Ehr. to. SUBUNDULATA Marar. Plato 7. <(. IS. 

Pinnularia gibba Ehr. fo. rubundulata Mayer, Fr. Husmrr, Bacillar. 
(1980) 327, fig. 601. 

Valve slightly triundulate with rostrate, minutely capitate 
ends. Striae divergent in the middle, convergent at the ends, 
8 in 0.01 mm. Length, 0.069 mm; breadth, 0.01. Common. 

PINNULARIA GIBBA Ehr. var. N1PPONICA var. nor. Plato 7. a>. 1*. 

Valve slightly triundulate, ends little capitate. Strise radi¬ 
ate, 12 in 0.01 mm Central area round. Length, 0.095 mm; 
breadth, 0.013. Differs from the type in its triundulate margins. 

PINNULARIA OKAMURJB ap. oar. Plato 7, la. 11. 

Valve linear with attenuate ends. Strise divergent in the 
middle part, convergent at the ends, 11 to 12 in 0.01 mm. 
Length, 0.061 mm; breadth, 0.008. A species related to Pin¬ 
nularia gibba var. linearis Hustedt. Named in honor of the 
late Prof. Dr. K. Okamura, director of the Imperial Fisheries 
Institute, Tokyo. 

PINNULARIA BOBBALffi Ehr. Plato 7. 17; Plato It. fla. 11. 

Pmnularia borealis Ehr., Fa. Hustedt, Bacillar. (1980) 326, fig. 597. 

Valve linear-elliptic with rounded ends. Strise radiate, 5 to 7 
in 0.01 mm. Length, 0.027 mm; breadth, 0.0068 to 0.009. Com- 
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mon on mosses, moist earth, and in fresh water. Known from 
Nippon. 

PINNULARIA BALFOURIANA (iron. m. STAUROPTERA w. aar. Plato II. fit. 14. 

A minute form with radiate striae, 9 to 10 in 0.01 mm, which 
form a stauros in the middle part of the valve. Length, 0.017 
mm; breadth, 0.005. Bare. Differs from the type in its larger 
size and a stauros in the middle part of the valve. 

PINNULARIA LIGNTTICA Clara. Plata II, (■• M. 

Pinnularia lignitim Cleve, Synopsis Navicul. Diatoms (1895) 2, 85, 
pL 1, tig. 15. 

A distinct species with rhombic valve, Bhort striae 11 to 12 
in 0.01 mm, and a broad central area. Length, 0.062 mm; 
breadth, 0.018. Longitudinal band distinct. Common in Ki¬ 
zaki Lake. Reported as a fossil from Nippon lignite (Bran col¬ 
lections). 

PINNULARIA TABEI.LARIA Ehr. Plato I. I|. S. 

Pinnularia tabellaria Ehr., A. Schmid?, Atlas Diatom, pi. 43, fig:. 4. 

Valve linear, slightly gibbous in the middle. Striae parallel, 
convergent at the ends, 10 in 0.01 mm. Axial area linear, cen¬ 
tral area elliptic. Length, 0.244 mm; breadth, 0.019. Known 
from North America, Brazil, Siberia, and South Africa. 

PINNULARIA HUSTKDTIt Maiater. Plato I. fl(. I. 

Pinnulara Hustedtu Meistes, Seltenc und neue Kieselalgen (1934) 
102, fig. 82. 

Valve linear with capitate ends. Axial area linear, widened 
in the middle. Striae 9 in 0.01 mm. Length, 0.221 mm; breadth, 
0.017. Reported only from Canton River, southern China. 

PINNULARIA MAJOR (MU.) Clara. Plata (. Sc II. 

Pmnvlaria major (Kutz ) Cleve, Fa. Hustkdt, Bacillar (1930) 331, 
614. 

Valve linear, slightly gibbous in the middle. Length, 0.161 
mm; breadth, 0.022. Striae 7 in 0.01 mm. Common in fresh 
water. Known from Nippon. 

PINNULARIA MAJOR (Kltx.) Clara rar. LINEARIS Clara Plata 7. Is. 11. 

Pinnularia major (K(ltz.) Cleve var. hnearis Cleve, Pantochex, Fos- 
sile Bacillarien Ungarna (1905) 3, pi. 7, fig. 113. 

Valve broad-linear with parallel margins. Striae 9 in 0.01 
mm. Length, 0.127 mm; breadth, 0.02. Common. 
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PINNULAR1A V IBID IS (NILsch) Blur. Tar. LBPTOGONGTLA (Bhr. tnal Ctorr. PUta 
(. Is. U. 

Pinnulana leptogongyla A. Schmidt, Atlas Diatom. (1876) pi. 46, 
figs. 26-28. 

Valve linear with attenuate ends. Striae 7 to 8.5 in 0.01 mm, 
with a distinct band. Central area broad, axial area one-third 
of the breadth of the valve. Known from brackish waters of 
Europe. 

PINNULARLA VIRIDI8 (Nltaach) Bhr. Tar. INTERMEDIA Clara. Plata 7, Is. ». 

Pinnulana sp. A Schmidt, Atlas Diatom. (1876) pi. 42, figs. 8-10. 

Valve large with two longitudinal bands. Central area broad, 
length, 0.105 mm; breadth, 0.017. Striae 8 to 9 in 0.01 mm. 
Common in fresh water. 

PINNULARIA VUtlDlS (Nltaach) Bhr. Tar. FALLAX Clara. Plata t, t| 7, Plata 12. 
It. IS. 

Navtcula sp. A. Schmidt, Atlas Diatom. (1876) pi. 43, fig. 24; pi. 46, 
figs. 10-11. 

Valve linear, narrowed towards the ends. Striae 9 to 11 in 
0.01 mm, without longitudinal band. Central area with a short 
stauros or shortened striae. Length, 0.045 to 0.049 mm; breadth, 
0.01. Common. 

PINNULARIA VIRIDI8 (Nltaach) Bhr Tar. BUDBTICA (Hllaa) HaataSt. Plata S. ta. 21 

Pinnulana viridia (Nitzsch) Ehr. var sudetica (Hilse) Hustedt, 
Bacillar. (1930) 336, fig. 617b 

A form with coarse striae, 9 in 0.01 mm, with a longitudinal 
band. Axial and central areas linear. Known from fresh water 
in Europe. 

PINNULARIA VIRIDIS (Nltaach) Sir. Tar NIPPONICA Tar. IMT. Plata *. Is. 14: 
Plats 8, Is. 2. 

Valve lanceolate with complex median line. Striae 6 to 7.5 in 
0.01 mm. Length, 0.081 to 0.09 mm; breadth, 0.018. This new 
variety differs from the type in its striae without the longitudinal 
band. Common in Kizaki Lake. 

PINNULABIA UBNO •». aar. Plato 7, Is- 1. 

Valve boat-shaped, elliptic-lanceolate with parallel margins 
and obtuse, subrostrate ends. Striae robust, radiate, dilated in 
the middle to a transverse fascia, 9 in 0.01 mm. Median line 
slightly arcuate. Terminal Assures comma-shaped. Axial area 
somewhat dilated in the middle. Central pores distinct. 
Length, 0.062 mm; breadth, 0.013. Named in honor of Dr. 
Masujo Ueno, of Otsu, Nippon. 
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POnniLAKU NIPPON1CA wp. now. Plate 7. If. U. 

Valve slightly triundulate, with truncate ends. Striae robust, 
radiate, 8 in 0.01 mm. Central area a fascia. Median line 
flexuose. Terminal fissures comma-shaped. Axial areas linear. 
Length, 0.072 mm; breadth, 0.018. Uncommon. 

PINNULARIA DACTYLU8 Ehr. Tar. DAR1ANA A 8. to. NIPPONICA fa. n»». Plate 
T, «f. I. 

Valve lanceolate with obtuse ends. Length, 0.122 mm; 
breadth, 0.22. Median line not complex. Axial area broad, 
widened in the middle part. Strise divergent in the middle, con¬ 
vergent at the ends, 8 in 0.01 mm. The type form has the valve 
0.18 to 0.21 mm in length with strise, crossed by a broad band. 
Variety Dartana is reported from America. 

PINNULARIA NOBILIS Khr. Plate 1*. If. 1. 

PinmUaria nobilu Ehr., Fa. HusTEDT, Bacillar. (1930) 337, fig. 619 

Valve linear, slightly gibbous in the middle, with rounded ends. 
Length, 0.204 mm; breadth, 0.03. Stria; 6 in 0.01 mm. Com¬ 
mon. 

PINNULARIA HAKTLEYANA GravUla Plate (, 6ff S 

Pxnnulana Hartleyanu Greville, Descriptions of new and rare diatoms, 
T. M. S. 13 (1866) pi. 6, fig 30; A. Schmidt, Atlas Diatom. (1913) 
pL 33, figs 1, 2 ; G B. Du Toni and E. L Forti, Alghe di Australia, 
Tasmania e Nuova Zelanda (1923) 146, fig. 6. 

Valve robust, undulate in the middle and on the ends. Length, 
0.12 mm; breadth, 0.015. Ends cuneate. Strise divergent in 
the middle, convergent at the ends, 9 in 0.01 mm. Central area 
a rectangular fascia. Axial area enlarged around the central 
nodule and expanded at the ends. The Nippon form is smaller 
than the type. Pinnularia HartUyana has been reported from 
Liberia and Kalahari in Africa, Demerara River in South Amer¬ 
ica, Wakarevareva in New Zealand, and Aokiko Lake in Nippon. 

AMPHOBA OVALIS Kflts. to. GRACILIS (Ehr ) Clm. Plate *, If IS. 

Amphora sp. A. Schmidt, Atlas Diatom. (1876) pi. 26, fig. 101. 

Frustule elliptic. Length, 0.02 mm; breadth, 0.0085. Strise 
16 in 0.01 mm. Common in fresh water. 

AMPHORA OVALIS Kflts. nr. PEDICULUB Kite. Plate 1. if. 14. 

Amphora ovalia Ktits. var. pedtculua Kiitz, Fr. Hustedt, Bacillar. 
(1930) 343, fig. 629. 

FruBtule elliptic. Valve lunate. Length, 0.012 mm; breadth, 
0.0076. Strise 18 in 0.01 mm. Common in fresh and brackish 
waters. Known from Nippon. 
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AMPHORA OVAUS KtU« w* LIBYCA (Ehr.> Ckrc. PUlt t, Cg. IT. 

Amphora libyea Ehr. A. Schmidt* Atlas Diatom, (1876) pL 26, fig. 106. 

Valve lunate. Length, 0.085 mm; breadth, 0.0068. Striae 14 
in 0.01 mm. Median line arcuate. Central area distinct, on 
the dorsal side frequently uniting with a blank band across the 
striae. Common in fresh and brackish waters. 

AMPHORA PKRPU8ILLA Gm. PUte *. it. 1* 

Amphora perputilla Grun , Fr. Hustedt, Bacillar. (1980) 848, fig. 627. 

Frustule elliptic. Length, 0.005 mm; breadth, 0.0025. Com* 
mon in fresh water and moist earth. 

AMPHORA NORMANQ Rath. Plato 1, •(. 18. 

Amphora Norm anti Rabh., Fr. Hustedt, Bacillar. (1980) 843, fig. 680. 

Frustule elliptic, truncate. Valve narrow, lunate, and capi¬ 
tate. Central nodule strong. Length, 0.024 mm; breadth, 
0.0034. Striie 18 to 20 in 0.01 mm. Common in moist earth. 

AMPHORA DBLPHINBA (Battoy) A. 8. nr. MINOR On*. Plato S. it. IS. 

Amphora delphinta Bailey, A. SCHMIDT, Atlas Diatom. (1876) pi 40, 
fig. 26. 

Frustule elliptic-rectangular, with parallel margins. Length, 
0.047 to 0.05 mm; breadth, 0.015. Valve linear with rounded 
ends. Central nodule dilated to a stauros. Median line arcuate. 
Striae almost parallel, 24 in 0.01 mm. Known from Crane Pond, 
North America, and from Demerara River, South America. 
Common in Kizaki Lake. 

CTMBMXA MICROCKPHALA Gran Plato 11. If. II. 

Cymbella microcephala Grun., Fr. Hustedt, Bacillar. (1980) 361, 
fig. 637. 

Valve linear with rostrate-capitate ends. Length, 0.017 mm; 
breadth, 0.0034. Striae very fine, 28 in 0.01 mm. Common in 
fresh water. 

CYMBELLA ALPINA Gran. Plato 11, «■. 11. 

CymbeUa alpina Grun., A Schmidt, Atlas Diatom (1931) pi. 373, 
fig. 17. 

Valve slightly asymmetrical, lanceolate. Length, 0.049 mm; 
breadth, 0.01. Striae 8 in 0.01 mm. Common in alpine regions. 

CYMBELLA REINHARDTII Gnu. Plato II, I*. 14. 

Cymbella Beimhardtii Grun., FB. Hustedt, Bacillar. (1980) 864, fig. 
644. 

Valve slightly asymmetrical, elliptic-lanceolate, with convex 
dorsal and ventral margins. Axial and central areas broad. 
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Length, 0.082 mm; breadth, 0.009. Strise 15 in 0.01 mm. 
Known from Europe. 

CTMBKLLA KHKENBKKCII Uts. Put* 11. If. 1. 

CymbeUa Ehrenbcrgii Kitts., Fr. Hustkdt, Bacillar. (1980) 366, fig 
666 . 

Valve elliptic-lanceolate. Length, 0.105 mm; breadth, 0.087. 
Striae 9 in 0.01 mm. Common in fresh water. 

CTMBKLLA NAVICUL1FOKM18 AamwtM. Plat* 11, •«. «. 

CymbeUa navteuUformts Auerawuld. Fr. Hustedt, Bacillar. (1930) 

366- 367, fig. 663. 

Valve naviculiform, lanceolate with capitate and constricted 
ends. Length, 0.032 mm; breadth, 0.0085. Striae 12 in 0.01 
mm. Central area circular. Common in Kizaki Lake. Known 
from alpine regions. 

CYMBELLA CUBFIDATA UU. riaU 11. I( 11. 

CymbeUa cuspidate Kfltz., A Schmidt, Atlas Diatom (1931) pi 374, 
figs. 13, 14 

Valve slightly asymmetrical with rostrate-capitate ends. 
Length, 0.034 to 0.074 mm; breadth, 0.012 to 0.02. Striae 8 in 
0.01 mm. Known from Nippon. 

CTMBELLA HETKROPLBURA Ehr. nr. MINOR PUt* 11. •*. 4. 

CymbeUa sp A Schmidt, Atlas Diatom. (1876) pi 9, figs 61, 62 

Valve slightly asymmetrical, lanceolate with rostrate ends. 
Length, 0.074 mm; breadth, 0.022. Central area large. Striae 
8 in 0.01 mm. Known from fresh waters of far-northern re¬ 
gions. 

CTMBRLLA RETEROPLEITRA Rhr U. NIPPONICA fo. »**. PUto 11. te. U. 

Valve linear-lanceolate, attenuate, and with truncate ends. 
Length, 0.04 mm; breadth, 0.01. Striae 8 to 9 in 0.01 mm, not 
lineate. Axial area linear, central area orbicular. Differs from 
the type in its small valve. 

CTMBKLLA PROSTSATA (Mitalv) Clrrt put* 1«. ** U 

CymbeUa prostrata (Berkeley) Cleve, Fr. Hustkdt. Bacillar. (1930) 

367- 368, fig. 669. 

Valve asymmetrical with elevated dorsal and triundulate ven¬ 
tral margins. Median line arcuate with long terminal fissures. 
Axial area lanceolate. Striae punctate, 7 ventral, 6 dorsal, in 
0.01 mm. Common in fresh and brackish waters. 
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CYMBKLLA TUHCIDA (Ons.) Cl*r*. PUt* U. I|. M. 

Cymbella turgida (Greg.) Cleve, Fr. Hvstedt, Bacillar. (1930) 858, 
fig. 600. 

Valve lunate, with arcuate dorsal margin, slightly gibbous 
ventral margin. Length, 0.054 mm; breadth, 0.014. Striae 6 
m 0.01 mm. Known from Aokiko Lake. Common in tropical 
regions. 

CYMB]U«Uk VENTBICOSA KtU. PUto 11. «s>. t. 14. *n4 IS. 

Cymbella ventrieoia Kitts., Fr. Hustrdt, Bacillar. (1980) 859, fig. 661. 

Valve lunate with straight or slightly gibbous ventral margin. 
Length, 0.025 to 0.032 mm; breadth, 0.006 to 0.007. Striae 10 
to 12 in 0.01 mm. Very common in fresh water. 

CYMBELLA 0RACILI8 Rmbk. Pl.U 11. I|. (. 

Cymbella gracilis Rabh., Van Heurck, Synopsis (1880-1881) pi 3, 
figs 20-21. 

Valve narrow with slightly arcuate dorsal, and straight ven¬ 
tral, margins. Length, 0.062 mm; breadth, 0.008. Striae 12 in 
0.01 mm. Found in fresh water, especially in alpine regions. 

CYMBELLA GRACILIS (Rabh.) Clara fa. MINOR fa. Bar. Plata 11, **. ». 

Like the type, but smaller. Length, 0.018 mm; breadth, 0.045. 
Striae 12 in 0.01 mm. Median line approximate to the ventral 
margin. Uncommon. 

CYMBKLLA JBQUALIS W. Baalth Plato 1. St. I. PUto It. t|. I. 

Cymbella obtuea Greg, A Schmidt, Atlas Diatom. (1875) pi 9, figs 
41-45. 

Valve naviculiform and subclavate. Length, 0.032 to 0.042 
mm; breadth, 0.0065 to 0.009. Striae radiate, 12 to 15 in 0.01 
mm. Common in alpine regions. Known from Aokiko Lake. 

CYMBELLA BINUATA Gras Plate 11, «*. IS. 

Cymbella eiauata Greg., Fr. Hubtedt, Bacillar. (1930) 361, fig 668a 

Valve linear, slightly asymmetrical, gibbous in the middle 
with obtuse ends. Length, 0.02 mm; breadth, 0.005. Striae 12 
in 0.01 mm. Reported from Aokiko Lake. 

CYMBKLLA SINUATA Gras- »»r ANTIQUA Gnu. Plato », Sc. IT. 

Cymbella ebmata Greg. var. antvjua Grun., Pantocskk, Fossile Ba¬ 
cillar Ungarns (1905) 141, pi. 29, fig. 81. 

Valve linear with capitate ends. Length, 0.018 mm; breadth, 
0.0068. Striae 5 to 6 in 0.01 mm. The typical variety antiqua 
is larger, being 0.032 to 0.033 mm in length. Known only as 
a fossil from Hungary. 
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CTHBILU TUBGIDULA Gnu. Plat* 11, ••- 14. 

Cymbella turgidula Gran., A. Schmidt, Atlas Diatom (1876) pi 9, 
figs. 23-26. 

Valve asymmetrical with rostrate and obtuse ends. Length, 
0.029 mm; breadth, 0.011. Stride 9 to 10 in 0.01 mm. On the 
ventral side of the central nodule are two puncta Known from 
the Tropics. 

CYMBELLA AFFIX IS Kttls. Pitta 11, •(■. * sad I* 

Cymbella a finis Kiitz, Fa. Hubtkdt, Bacillar (1230) 362, Ag 671. 

Valve cymbiform with truncate ends. Length, 0.035 to 0.039 
mm; breadth, 0.0085 to 0.012. Striae 8 to 10 in 0.01 mm. 
Known from Nippon. 

CTMBELLA HTBR1DA Grua Plttt I, u ». 

Cymbella hybrida Grun., Cleve, Synopsis Navicul Diatoms (1894) 
1, 106, pi. 4, fig. 23. 

Navicula rhynrhoccphala Kiitz. var hankcnets Skvortzow, Diatoms 
Hanka Lake (1929) 49, pi. 4, Ag. 22 

Valve naviculiform, linear with parallel margins and truncate 
ends. Striae lineolate, divergent in the middle, convergent at 
the ends, 9 in 0.01 mm. The median strife, opposite the stigma, 
shortened. Axial area narrow, linear widened in the middle. 
Length, 0.068 mm; breadth, 0.0086. Known from fresh water 
and very slightly brackish water in Sweden, reported from 
Hanka Lake, Siberia. Common in Kizaki Lake. 

CTMBELLA JAPON1CA R»lt-h»lt. Platt IS, Sc 4, Platt 11. Sc*. 1 Mid 7 

CymhcUa japonxca Reichell, A Schmidt, Atlas Diatom. (1931) pi 378, 
figs 29-31 

Cymbella ngnata Pant var. ektnei law? Skvortzow, Alpine diatoms 
from South China (1929) 40, pi 2, fig 21 

Valve sublinear, subclavate with attenuate, rounded ends. 
Length, 0.042 to 0.08 mm, breadth, 0.012 to 0.014 Striie robust, 
slightly radiate, 6.6 to 8 in 0.01 mm, distinctly lineolate Median 
line arcuate, broad with reflexed terminal fissures. Near the 
central nodule one stigma. Known from Yokohama on mosses, 
in Aokiko Lake, and common in Kizaki Lake. Reported from a 
mountain stream near Foochow, southern China. 

CYMBELLA CYMB1FORM1S (Accrdh. KMs.) Van Hanrck Plait 11. ftc *1 

Cymbella eymbtformis (Agsrdh, Klitz.) Van Ileurck, Fr Husmir, 
Bacillar (1930) 362, Ag 672. 

Valve boat-shaped, with slightly gibbous ventral margin and 
obtuse, truncate ends. Length, 0.061 to 0.076 mm; breadth, 
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0.0085 to 0.015. Strise 7 to 10 in 0.01 mm. At the ventral side 
of the central nodule a distinct isolated punctum. Common in 
fresh water. Known from Nippon. 

CYMBEI.I.A C18TIILA (Hmarfeh) Gru. Plato J. fl« If. 

Cymbella ruttula (Hemp ) Giun, Van Heurck, Synopsis (1880-1881) 
pi 2, ft* 2. 

Valve cymbiform. Length, 0.059 to 0.098 mm; breadth, 0.013 
to 0.017. On ventral side one or two isolated puncta. Common 
in fresh water. 

CYMBELLA ASPERA (Bhr ) Cltrr w TRUNCATA (Rabh ) Di»p«l Plato f. If II. 

Cymbella gastrotdes var. irvneata (Rabh.) Dippel, A. Mayer, Die 
Bacillar. <1 Regensburger Gew&aser (1913) 262, pi 13, Ag. 20. 

Valve cymbiform with truncate ends. Length, 0.13 mm; 
breadth, 0.025. Stria? 8 in 0.01 mm. Common. 

CYMBELLA TUMIDA (Brab.) Van Henrrk Plato 11, I, IT. 

Cymbella tumtda (Breb.) Van Heurck, Fr. Hubtedt, Bacillar (1930) 
366, Ag. 677. 

Valve boat-shaped with rostrate-truncate ends. Length, 0.057 
mm; breadth, 0.017. Strise 9 in 0.01 mm. Reported from Nip¬ 
pon. 

CYMBELLA TUMIDA (Breb ) Van llaurck Tar. BOREALIS Graa Plato II. i[. If 

Cymbella tumida (Breb ) Van Heurck var borealis Grun., Skyoetzow, 
Diatoms of Hanka Lake (1929) pi. 7, fig. 3. 

Valve cymbiform and truncate. Length, 0.085 mm; breadth, 
0.017. Strise 8 in 0.01 mm. Common in fresh water. 

Valve naviculiform, lanceolate, with attenuate and capitate 
ends. Strise strong, radiate, not striate, in the middle of unequal 
length, 12 in 0.01 mm. Axial area very narrow, central ellip¬ 
tical with two isolated puncta. Length, 0.027 mm; breadth, 
0.009. A distinct species, named in honor of Prof. Dr. T. 
Kawamura, of Kyoto, Nippon. 

GOMPHONEMA VA8TUM H»todt. Plato 11. «K I. 

Gmnphonema vaetum Hustedt, Bacillar a. <1 Aokikosee in Japan 
166, pi. 6, Ag. 4. 

Valve clavate with slightly capitate apex and narrow base. 
Length, 0.028 mm; breadth, 0.006. Strise short, marginal, 12 
in 0.01 mm. Axial area broad. Central area with one isolated 
punctum. Reported only from Aokiko Lake, Nippon. 
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GOMPHONKMA VABTUM Haatadt var. CUNKATA Tar. an. Plata 1*. a*, n. 

Valve with cuneate apex. Length, 0.039 mm; breadth, 0.005. 
Striae 15 in 0.01 mm. 

GOMPHONKMA VASTUM HliMt Tar KI.ONCATA Tar. asT. Rate II. flea. II aafl 41 

Valve with elongate apex. Length, 0.028 to 0.034 mm; 
breadth, 0.005 to 0.006. Striae 12 to 17 in 0.01 mm. Common 
in Kizaki Lake. 

GOMPHONEMA ACUMINATUM Bhr. Plata 11, flg IB. 

Gomphonema trumwatum Ehr., Fr. Hustedt, Bacillar (1930) 370, 
fig. 683. 

Valve clavate and biconstricted. Strise 10 to 11 in 0.01 mm. 
Length, 0.034 mm; breadth, 0.086. Common in fresh water. 

GOMPHONKMA ACUMINATUM Ekr Tar TURKU (Bhr.) Clara Plata II. flg. 4 

Gomphonema acuminatum Ehr. var. turns (Ehr ) Clevc, A Schmidt, 
Atlas Diatom. (1902) pi. 239, figs. 34-36. 

Valve slightly biconstricted. Striae 16 to 18 in 0.01 mm. 
Length, 0.047 mm; breadth, 0.085. Common in fresh water. 
Rare in Kizaki Lake. 

GOMPHONKMA ACUMINATUM Bhr aar CORONATA (Ehr) W Smith. Plate II. flg * 
Gomphonema acuminatum Ehr. var. ooronata (Ehr ) W Smith, Fk 
Hustedt, Bacillar. (1930) 370, flg 684. 

Valve slightly biconstricted, elongate. Length, 0.069 mm; 
breadth, 0.01. Rare in Kizaki Lake. 

GOMPHONKMA PARVULUM (Kflta ) Gnra. Plata II. flga II and It. 

Gomphonema parvulum (Kfltz.) Grun., A Schmidt, Atlas Diatom. 
(1902) pi. 234, fig. 14. 

Valve elliptic-clavate with capitate ends. Length, 0.02 mm; 
breadth, 0.0065. Strise 14 to 15 in 0.01 mm. Common in fresh 
water. 

GOMPHONKMA PARVULUM (Kflta.) Graa aar BXILI8SIMA Graa Plata It. flg 11 

Gomphonema parvulum (Kfits.) Grun. var. exiliteima Grun., Van 
Hkurck, Synopsis (1880-1881) pi. 25, fig. 12. 

Valve narrow, lanceolate. Length, 0.017 mm; breadth, 0.0042. 
Striae 15 in 0.01 mm. Uncommon. 

GOMPHONKMA PAKVULUM (Kite.) Gran. aar. MICROPUS (KBta.) Clara. Plate 11. 

Sg. ». 

Gomphonema parvulum (Kfitz ) Grun var. mieropits (Kfits.) Cleve, 
Fk. Hustedt, Bacillar. (1930) 373, fig 713c 

Valve slightly clavate with obtuse apex. Length, 0.011 mm; 
breadth, 0.005. Strise 15 in 0.01 mm. 



52 The Philippine Journal of Science ut« 

GOMPHONEMA PAHVULUM (Etta.) Oram. Tar. M1CBOPUS (Kits.) Ctora fa. HIPPO- 
NICA f*. nor, Plato IS, If. 1C. 

Valve minute, subovate with obtuse apex. Length, 0.009 nun; 
breadth, 0.0029. Striae 18 in 0.01 mm. Isolated puncta in¬ 
distinct. Differs from variety micropus in its closer striae and 
smaller size. 

GOMPRONEMA LANCEO LATITM Ehr Tar IN81GNIR (One) Cl era. Plata II. •* 7; 
Plata 11, S* U 

Gomphonema laneeolatum Ehr. var. tnsxgma (Gres) Cleve, Fa. HU8- 
tedt, Bacillar. (1930) 370, flg 701. 

Valve lanceolate, clavate, apex acuminate, slightly cuneate. 
Length, 0.04 to 0.06 mm; breadth, 0.0086 to 0.016. Strie 8 to 
9 in 0.01 mm. Common in fresh water. 

GOMPHONEMA AUGUB Ehr Plata 11. «*. 11. 

Gomphonema augur Ehr, Fa. Hustedt, Bacillar. (1930) 372, fig. 688. 

Valve clavate with broad, truncate-apiculate apex. Length, 
0.061 mm; breadth, 0.02. Striae 10 in 0.01 mm. Uncommon in 
Kizaki Lake. 

GOMPHONEMA AUGUR Ehr rar. GAUTIER! Van Hearth. 

Gomphonema augur Ehr var. Ganlxeri Van Hcurck, Fa. HUBTBDT, 
Bacillar (1930) 872, flg 689 

Like the type, but with longer valve. Length, 0.061 mm; 
breadth, 0.01. Common in Kizaki Lake. 

GOMPHONEMA QUARRIPUNCTATUM (Oaatr.) Wtalaaeh Tar HASTATA Wlaloach Plato 
It. fl«. 11 

Gomphonema quadnpunetatua (Oeutr.) Wlaloach var liaatata WlS- 
louch, Neue Unterauchungen liber d. Diatomeen des Baikal-Seet 
(1924) 166-167, figa. a-c 

Valve clavate with attenuate and broad apex. Length, 0.044 
mm; breadth, 0.009. Striae radiate, 11 to 18 in 0.01 mm. 
Central area a broad fascia with four isolated puncta. Median 
line straight, with long terminal Assures. Rare. Reported from 
northern Europe, Baikal Lake, Manchurian Mongolia. 

GOMPHONEMA SUBTILE Ehr Tar SAG ITT A Schaaaan. Pinto It. ft. It 

Gomphonema auhtile Ehr var. aagttta Schumann, A. SCHMIDT, Atlas 
Diatom (1903) pi. 236, flg 13 

Valve clavate with slightly capitate apex and narrow base. 
Length, 0.028 mm; breadth, 0.0034. Strie 11 in 0.01 mm. 
Axial area linear. Known from Europe. 

GOMPHONEMA LINGULATUM HartWt. Plate It, 1(1 t ant 7. 

Gomphonema lingulatum IlUSTEDT, Bacillar, a. d Aoldkoaee in Japan 
166-167, pi 6, flg. B. 
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Valve clavate with broad, truncate, apiculate apex and narrow 
base. Length, 0.023 to 0.03 mm; breadth, 0.0068 to 0.008. 
Striae marginal, 15 in 0.01 mm. No isolated punctum. Known 
only from Aokiko Lake, Nippon. 

GOMPHONEMA OL1VACK17M (Lynsb ) Kits. Plat* IS. «r- « 

Gomphonema oltvaceum (Lyngb ) Kiitz, Fb. Hustedt, Bacillar. (1930) 
378, fig 719. 

Valve subclavate with broad, obtuse apex. Length, 0.024 mm; 
breadth, 0.006. Striae 15 in 0.01 mm. Common in fresh water. 

GOMPHONEMA OLIVACEUM (Lynch.) Kits. Tar MINUTISSIHA Hnatadt. rut* 13 . 

•a st. 

Gomphonema ohvucenm (Lyngb) Ktttz var. mtnutimnma Hustedt. 
Bacillar. (1930) 378-379, fig. 720 

Like the type, but smaller. Length, 0.01 mm; breadth, 0.004. 
Striae 15 in 0.01 mm. Uncommon. 

GOMPHONKMA GRACILE Ehr rar. LANCEOLATA (Kits.) CUrr put* it, It. S. 

Gomphonema gracde Ehr. var. lanccolata (Kiitz ) Cleve, A. Schmidt, 
Atlas Diatom (1903) pi 236, figs. 26-28. 

Valve lanceolate-clavate, with apiculate apex Length, 0.035 
mm; breadth, 0.0065. Striae 15 in 0.01 mm. In fresh water, 
common in the Tropics. 

GOMPHONEMA ABBREVIATUM AtardhT Kits. Plat* IS. It. <!. 

Gomphonema abbrcvtatum Agardh? KUtz, Fr Hustedt, Bacillai 
(1030) 379, fig 722. 

Valve clavate with broad ends. Length. 0.017 mm; breadth, 
0.0034. Striae marginal, 15 in 0.01 mm. Axial and central 
areas uniting in a broad linear-lanceolate space. Reported from 
fresh and brackish waters. 

GOMPHONEMA INTRICATUM Kits Plata IS. Sr* 14 and 41. 

Gomphonema %ntrieatum Kiltz, A SCHMIDT, Atlas Diatom (1908) 
pi 235, figs. 16-17. 

Valve sublinear, slightly gibbous in the middle with obtuse 
apex and base. Length, 0.035 to 0.044 mm; breadth, 0.0056 to 
0.0085. Strise 12 in 0.01 mm. Common in fresh water. 

GOMPHONEMA CONBTRICTUM Ehr. Plat* IS. Is*. IS and 10 

Gomphonema eonntnctum Ehr., Fr. Hubtedt, Bacillar. (1930) 377, 
fig. 714. 

Valve clavate, biconstricted with rounded, truncate apex. 
Length, 0.039 to 0.044 mm; breadth, 0.01 to 0.014. Stria 9 to 
10 in 0.01 mm. Common in fresh water. 
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GOMPHONEMA CON8THICTUM Ur. nr. CAPITATA (Bu.) CUn Mate II, In. IS. 

Gomphonema eonetrietum Ehr. var. capitata (Ehr.) Cleve, Fa. Hub- 
tedt, Bacillar. (1DS0) 877, fig. 715. 

Valve clavate with broad, truncate ends. Length, 0.03 to 
0.039 nun; breadth, 0.006 to 0.0086. Strite 12 in 0.01 mm. 
Common in Kizaki Lake. 

GOMPHONEMA BEBGGRENII dm. Plat* 11. Be. 1*. 

Gomphonema Berggrenix Cleve, Synopsis Navicul. Diatoms (1894) 1, 
185, pi. 6, figs. 6, 7; A Schmedt, Atlas Diatom. (1903) pi. 240, 
figs. 26-30 

Valve clavate with broad subtruncate apex. Base elongate, 
narrow. Length, 0.044 mm; breadth, 0.0086. Axial area with 
an isolated punctum. The median stria opposite to the isolated 
punctum is shortened. Only known from fresh water in New 
Zealand. 

OOHPHONEMA NIPPONICA >p. nor. Plata U. Sr. 1; put* IS, •«. M. 

Valve elongate, clavate with subtruncate and constricted apex. 
Ends long, attenuate, obtuse. Length, 0.066 to 0.06 mm; 
breadth, 0.0086 to 0.01. Striae robust, 9 in 0.01 mm. Axial 
area narrow, narrowed to the middle, unilateral. Central area 
unilateral, opposite to the stigma a broad stauros. Not common 
in Kizaki Lake. Gomphonema bohemicum Reichelt and Fricke 
and G. dubia Meister are nearly related to this new species. 

EPITHEMIA CIBTULA (Ehr.) w. LUNAH18 (Iran. Plata *, tr M. 

Epithemxa exstula (Ehr.) var. lunant Gnu now, Beitrftge zur Kennt- 
niss dor fossilen Diatomeen Osterreich-Ungarns (1903) 187-138, 
pi. 29, figs. 1, 2. 

Epxthsmxa hyndmannh W Smith var. ehtnmtxe SKVOBTZOW, Alpine 
Diatoms from South China (1929) 46, pi. 2, figs. 22, 23; pi. 3, fig. 9. 

Valve lunate, gibbous on the dorsal side. Ends long, obtuse. 
Length, 0.057 to 0.06 mm; breadth, 0.011 to 0.014. Costs 3, 
striffi 16, in 0.01 mm. Reported from fresh water in Bengal, 
India, from Foochow, southern China, and as a fossil from Du- 
bravica, Hungary. 

EPITHEMIA ZEBRA (Ehr.) KSta. 

Epit hernia zebra (Ehr.) Kfitx, Fr. Hustedt, Bacillar. (1980) 384-385, 
fig. 729. 

Valve linear with straight ventral side. Length, 0.086 mm; 
breadth, 0.01. Costs 4, stric 16, in 0.01 mm. Known from 
Aokiko Lake. 

KPITHEMIA ZEBRA (Ehr.) ESta. nr. BAXONICA (Kits.) Gran. Plata IS. Is. II. 

Epithemia zebra (Ehr.) Kilts, var. eaxonica (Kfitx.) Grun., Fe. Hug. 
TEDT, Bacillar. (1930) 385, fig. 730. 



• 1,1 Skvortzow: Diatoms from Kizaki Lake 55 

Valve linear, curved. The obtuse ends are slightly turned 
downwards. Length, 0.084 mm; breadth, 0.01. Striae 13 to 14 
in 0.01 mm. Not common in Kizaki Lake. 

KFITHUdA SOREX KSU. Pitt* 15. I( IX 

Epithcmia sorex KtfU., Fr. Hustjedt, Bacillar. (1900) 388, fl*. 736, 

Valve broad, gibbous on the dorsal side, slightly curved on 
the ventral side. Length, 0.025 mm; breadth, 0.008. Common 
in fresh and brackish waters. Reported from Aokiko Lake, 
Nippon. 

■HOPALOD1A GIBBA (Dir ) O Mtll. Pl.t* *. 1|. X 

Rhopalodta gtbbn (Ehr.) O Mull, Fr. Hustedt, Bacillar. (1930) 390, 
ftg. 740. 

Valve linear, arcuate, straight on the ventral side, reflexed at 
the extremities. Costae 6 in 0.01 mm. Length, 0.111 mm; 
breadth, 0.0085. Common in Kizaki Lake. 

RHOPALOD1A GIBBERUI.A (Ehr) O Hall. Plate I 0s IX 

Rhopalodta gxhheruln (Ehr ) O Mull., Fr Hustedt, Bacillni (1930) 
391, fig 742 

Valve gibbous in the middle of the dorsal side and straight 
on ventral side. Length, 0.046 mm; breadth, 0.022. A species 
of brackish waters. Not common in Kizaki Lake 

RHOPALOWA PARALLELA (((ran > O. Mall Plat* 8. 0. 7: Plat* », 0* II 

Rhopalodta ptnailcla (Grun ) O Mull., Fr Hustedt, Bacillar (1930) 
)0, fig 739 

Valve linear with parallel margins. Length, 0.062 to 0.2 mm; 
breadth, 0.018 to 0.03. Costae 6 to 6 in 0.01 mm. Stri« 16m 
0.01 mm. An alpine species, known from many parts of the 
world. 

NITZSCHIA FONTICOLA Gran. Plat. 13, 0c S(. 

Nitzschia fontusola Grun., Fr. Hustedt, Bacillar (1980) 415, fig. 800 

Valve lanceolate with obtuse ends. Length, 0.01 mm; breadth, 
0.0034. Costae 12, strise 24, in 0.01 mm. Not common in Ki¬ 
zaki Lake. 

NITZSCHIA 8IGHOIDRA (Ehr.) W. Smith Plat* It. 0c 2 

Nitzschia tigmoxdea (Ehr.) W Smith, Fr. Hustedt, Bacillar (1930) 
419, fig. 810. 

Valve sigmoid with parallel margins. Length, 0.34 to 0.38 
mm; breadth, 0.01. This is the largest Nitzschia species in 
Kizaki Lake. Known from Aokiko Lake. 
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NITZBCB1A INTERRUPTA (IWdMlt) Haatadt. Plate II, l|. 1. 

Nitztchia moittacenau v»r. Hevienx Muster, in Beitrfige sur Bacillar. 
Japans (1914) 229, pi. 8, fig. 10. 

Nitztchia (moittacentta Henb. vai\?) He idem Meister, A. SCHMIDT. 

Atlas Diatom. (1924) pi 351, figs. 9-13. 

Nitztchia denUoula Grun., Diatom. Vega-Exped. (1883) 492, pL 37, 
fig. 68. 

Denticula mtermpta Reicholt, Kunze, Revisio 3, 392, fig. 

Valve lanceolate with attenuate and slightly capitate endB. 
Costae long, irregularly disposed, 5 in 0.01 mm. Striae robust, 
elongate, 14 to 15 in 0.01 mm. Length, 0.03 to 0.035 mm; 
breadth, 0.0068 to 0.007. Common in Kizaki Lake. Reported 
from Aokiko Lake. 

NITZSCH1A PALEA (Kite.) W. Smith. PUU It, «(*. 1* ul S3. 

Nitztchia palea (Kttt r.) W. Smith, Fr. Hustedt, Bacillar. (1980) 416, 
fig. 801 

Valve linear-lanceolate with attenuate ends. Length, 0.029 
to 0.032 mm; breadth, 0.0025 to 0.0042. Cost® 11 to 12 in 0.01 
mm. Stri® very One, about 35 in 0.01 mm. Common in Kizaki 
Lake. 

NITZ8CHIA PALEA (Kite.) W Smith var. TENUR08TRI8 Gram. Plate It, «C. 1 

Nitztchia palea (Kutz.) W Smith var. tenuirottrit Grun., Skvortzow, 
Diatom recoltoes par ie Pere E. Liccnt (1935) 43, pi. 9, fig. 40. 

Valve linear-lanceolate, slightly constricted in the middle part. 
Ends slightly capitate. Length, 0.037 mm; breadth, 0.0042. 
Cost® 10 to 11 in 0.01 mm. Stri® 85 in 0.01 mm. Not common 

K DI8S1PATA (Kata.) Oran Plate |3. Iga. 17, 13, and II. 

Nitztchia ditzipata (Ktttz.) Grun, A Schmidt, Atlas Diatom. (1921) 
pL 332, fig. 23 

Valve linear-lanceolate with attenuate ends. Length, 0.02 to 
0.057 mm; breadth, 0.0034 to 0.051. Cost® 7 in 0.01 mm. 
Stri® very One, indistinct. Common in Kizaki Lake. 

NITZBCHIA RECTA Haateach Put. 13. Sc 33 

Nitztchia recta Hantzsch, Fr Hustedt, Bacillar. (1930) 411, fig. 785. 

Valve linear with truncate, obtuse ends. Length, 0.093 to 
0.098 mm; breadth, 0.005 to 0.006. Cost® 5 to 6 in 0.01 mm. 
Stri® indistinct. Common in fresh water. 

NITZSCHIA COMMUNIS Rabanh. Plate 13. ■( 13. 

Nitztchia eommvnu Rabenh., Fa Hustedt, Bacillar. (1930) 417, 
fig. 798. 
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Valve broad-lanceolate with obtuse ends. Length, 0.014 mm; 
breadth, 0.0034. Costs 12 in 0.01 mm. Strise very indistinct 
Common in fresh water. 

NITZ8CHIA CAPITELLATA Hu,t«4t Tar NIPPONICA nr ns, Plata IS, 1,. 30 

Valve linear-lanceolate, constricted and rostrate-capitate. 
Length, 0.072 mm; breadth, 0.005. Costs 7, stris 30, in 0.01 
mm. Differs from the type in its constricted valve and the 
different number of costs. 

NITZSCHIA VITREA Norman? Plats II. tg. SI. 

Nitzechia vxtrea Norman, A Schmidt, Atlas Diatom (1921) pi 934, 
figB. 16, 17. 

Valve lanceolate, attenuate, and subrostrate. Length, 0.045 
mm; breadth, 0.006. Costs long, 8 in 0.01 mm. Stris 18 in 0.01 
mm. The Nippon form differs from the type in its short valve. 
A fresh-water specieB. 

NITZSCHIA ACICOLARIS W Smith ,ar NIPPONICA ,ar nav rial* IS, ig ST 

Valve lanceolate with long horns or beaks. Length, 0.054 to 
0.068 mm; breadth, 0.002 to 0.0025. Valve hyaline without 
stris. Common in Kizaki Lake. 

BANTZSCHIA AMPHIOXYS (Rhr ) Gran. Plata tS, Ik 11 

Hantzschia amphioxys (Ehr.) Grun, Fb Hustedt, Bacillar. (1930) 
394, fig 747 

Valve lanceolate, constricted at one side, convex from the 
other. Ends truncate, slightly curved. Length, 0.032 mm; 
breadth, 0.006 Costs 8 to 9, stris 18, in 0.01 mm. Common m 
Kizaki Lake. 

BANTZSCHIA ELONGATA <Hant* ) Gran Plat* S. 1|. 3. 

Hantzschia clongata (Hants ) Giun, Fh Hustedt, Bacillar. (1930) 
396, fig. 751 

Valve linear-lanceolate, attenuate towards the ends. Length, 
0.195 mm; breadth, 0.01. Costa 5, strise 15, in 0.01 mm. Not 
common in Kizaki Lake. 

CYMATOPLBURA BOLEA (Brah.) W Smith tar. GRACILIS Gran Plato IS. ft* «. 

Cymatopleura solea (Breb.) W Smith var guicdif Grun, Fb. Hns- 
tedt, Bacillar. (1930) 423 

Valve linear, constricted in the middle, pandunform, cuneate 
at both ends. Length, 0.127 to 0.13 mm; breadth, 0.018 to 
0.019. Reported from Aokiko Lake, Nippon. 
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CYMATOPLBUKA SOUSA (Bn*.) W. Batth Tar. RBQULA <Bhr.) Dm. Plato IS. la. T. 

Cymatopleura tolea (Breb.) W. Smith var. regula (Ehr.) Gran., Fa. 
Hustedt, Bacillar. (1930) 426, Us- 828b. 

Valve linear, not constricted. Length, 0.062 mm; breadth, 
0.001. Rare. 

CYMATOPLBUKA ELLIPTIC* (Bnb.) W. StoHb. Plato 14. it. 1. 

Cpmatopleura elhpUea (Breb.) W. Smith, Fr. Hubtbdt, Bacillar. 
(1930) 426, fig. 825 

Valve broad-elliptic, cuneate. Length, 0.111 to 0.15 mm; 
breadth, 0.05 to 0.052. Common in Kizaki Lake. 

SUR1BELLA B1SEBIATA Bnb. Plato 14, flc. 11. 

5urtr«Ua biscrtata Breb., Fr. Hustedt, Bacillar. (1930) 432, fiff. 881. 

Valve lanceolate with acute ends. Costs reaching the median 
line, 2 in 0.01 mm. Long diameter, 0.142 mm; short diameter. 
0.024. Common. Known from Aokiko Lake. 

SURIRBLLA BI8KHIATA Bnb. fo PUNCTATA Matotor 

Surirella bueriata Breb. fo punctata Meister, Fa. Hubtbdt, Bacillar. 
(1930) 433 

A form covered with puncta. Long diameter, 0.17 mm; short 
diameter, 0.032. Costse 2 in 0.01 mm. Not common. Reported 
from Europe. 

SUBIBBLLA BISBRIATA Bnb. rar NIPPONK'A Tat hot. PUto 14. *f. 11. 

Valve elongate-lanceolate with acute ends. Costs 2 to 3 in 
0.01 mm. Long diameter, 0.2 to 0.23 mm; short diameter, 
0.028 to 0.03. Differs from the type in its longer valve. 
Surirella Englen O. Mull. var. hankensis Skvortzow 2 seems to 
be related to the above species. Common in Kizaki Lake. 

SURIRBLLA BISBRIATA Bnb. rat. NIPPON 1C A to PUNCTATA fo. nor. Plato II. •«. S. 

Valve punctate. Long diameter, 0.25 mm; short diameter, 
0.027. Costse 2 in 0.01 mm. Not common 

SURIRBLLA BISBRIATA Bnb. Tar CONSTRICT* flraa. fo. PUNCTATA fo. nor. Plato 
14, l|. 14. 

Valve constricted, acute and punctate. Median line linear. 
Long diameter, 0.12 mm; short diameter, 0.022. Known from 
Europe. 


Diatoms of Hanka Lake (1920) 37, pi. 8, fig. 3. 
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flUHH b. m. BIFKON8 (Ekr.) Hute* fa. HIBPIDA fa. aaT. put* 

If. ««. 1. 

Valve short-elliptic with acute ends, irregularly covered with 
horns. Long diameter, 0.102 mm; short diameter, 0.047. The 
variety bifrons was reported from Aokiko Lake. 

8URIULLA BOBVSTA Ehr fo. LATA BastadK PUU If, •(. If. 

SurireUa robueta Ehr. to. lata Hustedt, Bacillar, aun dam Aokikosee 
in Japan 170, fig. 1. 

Valve ovate with one end much broader than the other. 
Costae short, 1.6 to 2 in 0.01 mm, not reaching the pseudoraphe 
Marginal keel forming wings in the middle part of the costse. 
Pseudoraphe lanceolate. Polar areas large. Long diameter, 
0.072 mm; short diameter, 0.03. Reported only from Nippon. 
Common in Kizaki Lake. 

BURIRELLA ROBUST A Ehr m SPLRNDIDA <Ehr > Van Hciuck Plat* 14. fc. a 

Surirella robusta Ehr var. xplcndida (Ehr.) Van Heurck, Fr Hus¬ 
tedt, Bacillar (1930) 437, flga. 851-852 

Valve narrow ovate, rounded at one end and acute at the other. 
Costse not reaching the median area. Long diameter, 0.093 to 
0.136 mm; short diameter, 0.025 to 0.047. Common. Reported 
from Aokiko Lake. 


Surtrella robusta Ehr var eplendtda (Ehr) Van Heurck fo Hue- 
tedtiana (Mayer) Hustedt, Bacillar. (1930) 438 

Valve elliptic-lanceolate with acute ends. Costse not reach¬ 
ing the median area, parallel in the middle, radiate at the ends. 
Long diameter, 0.115 mm; short diameter, 0.037 Costse 2 in 
0.01 mm. Known from Europe. 


Surtrella robueta Ehr. var. splendida (Ehr.) Van Heurck fo. punctata 
Hustedt, Bacillar. (1930) 437. 

Valve with attenuate, rounded ends. Punctate between the 
costs. Long diameter, 0.111 mm; short diameter, 0.037. Costse 
1 to 1.6 in 0.01 mm. Known from Europe. 
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SURIRELLA ROBU8TA Ehr. m. SPLENIUDA (Ehr.) Vu Hunk ft, CONSTRICT A Hw- 
tWL Plato 1C, iff. 1. 

Surirella robusta Ehr. var. splendida (Ehr.) Van Henrck fo. eonstricta 
HUSTBDT, Bacillar. (1930) 437. 

Valve constricted. Long: diameter, 0.153 mm; short diameter, 
0.037. Rare. 

8 UBIRELLA LINEARIS W Smith Plat* IS. Sc. II. 

Sunrella hitearts W Smith, Fr. Hu strut, BscilUir. (1930) 434, fig. 
837. 

Valve linear with cuneate ends. Alse and costse distinct. 
Median line linear. Long diameter, 0.042 mm; short diameter, 
0.01. Costse 2.6 in 0.01 mm. Reported from Aokiko Lake. 

BURIRBLLA LINEARIS W 8mith rar CONSTRICTA (Ehr ) Oran Plat* II. Sc 1. 

Surirella linearis W. Smith var constncta (Ehr.) Grun , Fb. Hustedt, 
Bacillar. (1930) 434, fig. 839. 

Valve constricted. Long diameter, 0.072 mm; short diameter, 
0.013. Costse 2 in 0.01 mm. Found in Aokiko Lake, Nippon. 

SURIRELLA LINEARIS W. 8mitb var. HELVETICA (Bruo) Mrlator Plat* I«. Sc. S 

Surirella linearis W Smith var Helvetica (Brun) Meister, Fr. Hus¬ 
tedt, Bacillar. (1930) 434, fig. 840 

Valve linear with parallel margins, cuneate and punctate. 
Long diameter, 0.119 mm; short diameter, 0.034. Costse 1.5 in 
0.01 mm. Also reported from Aokiko Lake, Nippon 

SURIRELLA LINEARIS W. Smith var NIPPONICA var. aav. Plat* II. Sc. • 

Valve linear with subcuneate ends, punctate. Outer rim 
robust. Marginal keel or alse distinct. Costse parallel, 2.5 to 3 
in 0.01 mm. Median line linear. Long diameter, 0.052 mm; 
short diameter, 0.014. Variety nipponica is closely connected 
with variety Helvetica. 

SURIRELLA LINEARIS W. Smith var NIPPONICA Is. CONSTRICTA (« aav Plat* II, 
Sc. I. 

Valve constricted with attenuate and cuneate ends, punctate. 
Median line linear. Long diameter, 0.064 mm; short diameter, 
0.01 to 0.012. Costse 3 in 0.01 mm. Not common. 

SURIRELLA LINEARIS W. Smith var. APICULATA var. aav put* 11 . Sc. I. 

Valve linear, slightly constricted with subrostrate ends. 
Costse parallel, 3 in 0.01 mm, reaching the median line. Long 
diameter, 0.076 mm; short diameter, 0.014. 
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gmamu CAPKONII Brvb. nr. 0BTU8A Hoatodt. Plata u, u. *. 

Surirella Caproni t Breb. var. obtusa Hubtedt, Bacillar, a d. Aoki- 
koaee in Japan 170, fig. 2. 

Valve elongate-ovate with one end much broader than the 
other. Ends obtuse. Outer rim robust. Area distinct and 
robust. Costae not reaching the median area. On both ends 
of the median area two opposite horns. Polar area distinct. 
Long diameter, 0.136 mm; short diameter, 0.047 Known only 
from Aokiko and Kizakf Lakes. 

SUBIBKLLA CAPKONII Brat. var. OBTUSA Haatedt (a. CAPITATA fa DOT Plato 14. 
tf. 4. 

Valve slightly constricted, one end very broad. Alae and 
costae robust, 1 in 0.01 mm. Long diameter, 0.156 mm; short 
diameter, 0.051. 

SURIRELLA ELEGANS Khr fo ELONGATA to. nov Plato 15. «(. « 

Valve linear with one end much broader than the other. Cos¬ 
tae parallel, radiate at the ends, not reaching the median line. 
Long diameter, 0.215 mm; short diameter, 0.044. Costae 2 in 
0.01 mm Differs from the type in its more elongate valves. 

SURIRELLA TEN ERA Gracory Plato M. ft. 11 

Sunrclla tencra Gregory. Fr. Hustedt, Bacillar (1930) 438, fig 868 

Valve elongate-ovate, rounded at one end and acute at the 
other. Outer rim narrow, smooth. Marginal alse distinct. 
Costa* reaching the pseudoraphe, parallel in the middle, radiate 
at the ends. Long diameter, 0.138 to 0.14 mm; short diameter, 
0.035. Common in fresh water Not common in Kizaki Lake. 

8URIBELLA TEN ERA Graaorr var PUNCTATA var. nor Plato 11, fl« 14. 

Punctate between the costae. Long diameter, 0.136 mm; short 
diameter, 0.04. Uncommon. 

SURIRELLA TENERA Gracary var. NERVOSA A Schmidt. Plato 14, fa 15. 

Sunrelia tencra Gregory var. nervosa A Schmidt, Fb. Hustbdt, Ba¬ 
cillar. (1930) 439, figs 864-866. 

Differs from the type in the median line being ornamented 
with a horn. Long diameter, 0.114 mm; short diameter, 0.034. 
Costae 2 in 0.01 mm. Uncommon. 

StlRJRRLLA TERRY AN A Ward. Plato 14, It 11 

Surirella Tcrryana Ward, A. Schmidt, Atlas Diatom (1912) p). 280, 
figa. 7-8. 

Valve linear with obtuse ends, margins parallel or slightly 
constricted in the middle. Outer rim narrow, finely crossbarred. 
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Costae or ribs reaching the pseudoraphe, 8 in 0.01 mm, parallel 
in the middle, slightly radiate at the ends. Between the cost® 
are fine, closely set, parallel lines. Common in Kizaki and 
Aokiko Lakes. Known from North and South America only. 
SurireUa Chachinse Skvortzow 8 is closely connected with Suri- 
reUa Terry ana. 

SIIRIBELLA TBRRYANA Ward Is. MINUTA to. »t. Plat* It. Sc. Hi Plato IS. If. I*. 

Valve linear with parallel margins or slightly constricted, with 
rounded or cuneate ends. Coatee not reaching the pseudoraphe, 
3 in 0.01 mm. Central area linear, extending the length of the 
valve. Long diameter, 0.037 to 0.04 mm; short diameter, 0.008 
to 0.009. Striae indistinct. Common. 

BUKIRELI.A TKRRYANA Ward var. NXPPONICA Tar. ROT. Plato IS. a ( . 1 . 

Valve linear, constricted, with cuneate long ends. Outer rim 
narrow, finely crossbarred. Cost® or ribs 2 in 0.01 mm, slightly 
curved, reaching the pseudoraphe. Striae distinct. Long dia¬ 
meter, 0.124 to 0.13 mm; short diameter, in the middle part 
0.014, at the ends 0.019. Uncommon. 

8 URIRELLA OVALI8 Brab. Tar. NIPPONICA Tar. aar. Plato U. Sc. 4. 

Valve ovate with outer rim robust, crossbarred. Costae short, 
2 in 0.01 mm, not reaching the median area. Between the costae 
are fine, closely set, parallel lines. Median area is bounded by 
a closely set row of transverse lines, 18 in 0.01 mm. Long diam¬ 
eter, 0.098 mm; short diameter, 0.042. Variety nipponica 
differs from the type in its set row of transverse lines around 
the median area. Surirella ovalis is known as a brackish-water 
diatom. 

BUB1REL1.A ANGUSTATA Kat». rule «. flr. Ii. 

SurtreUa angurtata Kiitr , Fa. Hustedt, Bacillar (1930) 485, fig* 
844-845. 

A minute species common in fresh water. Valve linear with 
cuneate ends. Cost® reaching the pseudoraphe, about 6 in 0.01 
mm, parallel in the middle, radiate at the ends. Long diameter, 
0.034 mm; short diameter, 0.011. 

SURIRELLA PANTOCSBKII Mateter. Plate t, l|. 4. 

SurireUa Pantocsekii Meister, Beitrftge sur Bacillar. Japans (1914) 
280, pL 8, figs. 14, 16. 

Valve long-linear with panduriform rounded ends. Outer rim 
narrow, finely crossbarred. Cost® thin, short, parallel in the 


‘Diatoms from Hanks Lake (1929) 40, pi. 8, fig. 20. 
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middle, radiate at the ends with intercostal striae. Central area 
narrow. Long diameter, 0.102 to 0.108 mm; short diameter, 
in the middle part 0.01, at the ends 0.013. Five fine costae in 
0.01 mm. Reported as occurring near Yokohama, Nippon. 
Known from Amur and Sungari Rivers, Manchuria. SurireUa 
tiensinensis Skvortzow, from Tientsin, northern China, and from 
Hanka Lake, Siberia, differs from S. Pantocsekii only in its ob¬ 
tuse ends and smaller size. 

BUftUUELU N1PPONICA «p. iwr. PUt* 8. ft|. 17. 

Valve lanceolate with attenuate ends. Costae short, radiate, 
about 2 in 0.01 mm. Striae distinct. Median area broad. Dif¬ 
fers from SurireUa delicatissima Lewis 4 in its broader valve and 
wider costae. 

STKNOPTEROBIA INTERMEDIA (L*wi«> fa. SUB ACUTA Prick*. PUt* U. If. 99. 

Stcnoptci obta t ntermedia (Lewis) fo. Bubacuta Fricke, A. Schmidt, 
Atlas Diatom. (1912) pi. 284, fig. 6 

Valve sigmoid with inconspicuous ate. Length, 0.119 mm; 
breadth, 0.004. Striae 30 in 0 01 mm. Very rare. Known from 
Aokiko Lake (variety capitata Fontell.). 

4 A. Schmidt, Atlas Diatom. (1906) pL 266, fig 6. 
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Plate 1 

Fig. 1. Melosira amertcana Ktitz. 

2. Melonra undulatei (Ehr.) Ktitz. var. Normanni Araott. 

Figs. 3 and 4. Melosira Btnderana Kilt*. 

Fig 5 Melosira tiahea (Ehr ) Ktitz subsp. subarcttca O. Mull. 

6 Melosira t tahca (Ehr.) Ktitz. var. tenutssitna (Grun.) O. Mull. 

7 Melosira % tahca (Ehr ) Ktitz. var. valxda Grun 

8 Melosira gramdata (Ehr.) Ralls. 

9. Fragdana ptnnata Ehr. 

10 Melosira distant* (Ehr) Ktitz. 

11 Cyclotella steltigera Clove and Grun 

12 Cyclotella glomerata Bachmann fo ntpponica fo. nov 

13. Diatoma hiemale (Lyngb.) Heiberg, var. mesodon (Ehr ) Grun. 

14. Synedra Vauchertie Kutz. 

15 Synedra Vaucherue Ktitz var capitellata Grun 
16. Tabellana flocculosa (Roth.) Ktitz. 

17 Fiagilana conatrvens (Ehr) Grun var btnodts (Ehr) Grun. 

18 Fragtlana brmstriata Grun var inflatet (Pant ) Hust fo curta 

fo nov 

19 Mendwn circulars Agardh 

20 Synedra rumpens Kutz. var mpponxcn var nov 
21. Fragtlarui capucina Desm. 

22 Synedra parasitica (W. Smith). 

23. Fragilanu gtactlhma Mayer. 

24 Diatoma hiemale (Lyngb) Heiberg 

25 Eunotiu paludosa Grun 

26 Fragxlana cxotonensis Kitton 

27 Synedra yaponica Meister. 

Figs 28 and 29. Fragilarxa construens (Ehr ) Grun. 

Fig 30 Kunotia fwctxnahs (Ktitz ) Rabh. vai. minoi (Ktitz ) Rabh 

31 Evnotta veneris (Ktitz.) O. Mull var ntpponica var nov. 

32 Eunotiu pcctxrtalix (Ktitz.) Rabh var ntpponica var nov 
Figs 33 and 34 Astcrxonclla gractlltma (Hantzsch) Heiberg 

FIG 35 TabeVana fcncstrata (Lyngb.) Ktitz 

36 Synedra Ulna (Nitzsch) Ehr. 

37 Synedra Ulna (Nitzsch) Ehr. var Ravtetn (Hcnb and Perag) 

Rust 

38 Ceratoncis amts Ktitz var. Haitonnnn Meister 
39. Synedra Ulna (Nitzsch) Ehr var. biceps (Ktitz.). 

40 Eunotiu gracilis (Ehr.) Rabh. 

41. Eunotia valida Hast. 

42. Synedra Vaucherxm Ktitz. var sxgmoidea var nov. 

43. Synedra nipponica sp. nov. 

44. Eunotia lunaris (Ehr.) Grun 
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Plats 2 

Fig. 1. Diplonexa Smithu (Breb.) Cleve var. ntpponicn var. nov. 

2 Dijtloneia puclla (Schum ) Cleve. 

3. Dxploneia cllxptxca (KUtz.) Cleve var. ladogenaxa Cleve. 

4 Dxplonexs oculata (Brob) Cleve. 

5. Cocconcxs placcntxda (Ehr,) var. hncata (Ehr.) Cleve. 

6 Diplomats elhptxca (Kutz ) Cleve var. ladoycnats Cleve 
7. Naxncula confcrvacea Kbtz fo mpponxca fo nov. 

8 Coaconcis placcntula (Ehr ) var. hltnoraphxa Geitler fo. nxpponxct 

fo nov 

9 Dxploneia Smithu (Breb.) Cleve var. mpponxca var. nov 

10. Acknanthea Pciagalh Brun and Herib var mpponxca var. nov. 
Figs. 11 and 12 Achuantkea lanceolate Breb. 

Fig 13. Navicula atomarxue ep. nov. 

14. Acknanthea Peragallx Brun and Henb var mpponxca var. nov. 
IB. Acknanthea xmxiutxanima Kiitz. 

Figs. 16 to 18. Cocconets dxxnxnuta Pant ? 

FIG 19 Acknanthea pxnnata Hust var. nipponxea var. nov 

20. Acknanthea lanceolate Breb. var. rontxata Hust. 

21. Acknanthea mtnutxaaxma Kiitz. var. cryptocephala Grun. 

22 Achnanthca mxcrocepkala Kiitz. 

23. Acknanthea mxnutxsaxma Kiitz 

24. Acknanthea Cleve t Grun. var. nxppomca var nov 
26 Acknanthea kxaaki sp nov 

26. Dtploneta ovalxa (Hilse) Cleve var oblongella (Naegeli) Clove 

27. Opephora Martyx Herib. 

28. Synedra Vaucherxm Kiitz. var. capxtellata Grun. 

29. Acknanthea lanceolate Breb. var. elliptica Cleve 

30. Acknanthea Peragallx Brun and Herib 

FIGS. 31 and 32 Acknanthea Ocatrupxx (A. Cleve) Hust. 

FlG. 38. Meloatra varxana C. A Ag. 

34. Diatoma hxemale (Lyngb.) Heiberg 

36. Naxncula Puato Cleve var arcuate (Pantocsek) Skvortzow 

36. Ceratoneta arcus Kiitz. var amphxoxya (Rabh ) 

37. Dtploneta ovalxa (Hilse) Cleve. 

38. Acknanthea cxigua Grun var. mdtea Skv 
39 Eucocconexa flerella (Kiitz ) 

Plate 3 

FlG 1. Nexdium btexdeatum (Lagerst.) Cleve var nipponxea var. nov. 

2. Naxncula Brekmi Hustedt fo. elongate to nov 

3 Ampkipleura pclluctda Kiltz. 

4 Navxcxda diccphala (Ehr.) W Smith 

6. Cymbclla sequalis W Smith. 

6 Ampkipleura pclluctda Kiitz. var. recta Kitton. 

7. Gyrosxgma Kxitzingii (Grun.) Cleve 

8. Synedra Ulna (Nitzsch) Ehr. 

9. C alone is axlicula Ehr. var. batealensxa Skv. and Meyer. 

10. Navtcula globuHfera Hust. var. ntpponica var. nov. 

11 Stauroneis Smttkii Grun. 
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PlO. 12. Amphora delphinca (Bailey) A. S. var. minor Cleve. 

13. Amphora perpuMlla Gna 

14. Amphora ovahs Kilts, var. pedtculu* KGtx. 

15. SurtreUa angustata Ktttz. 

16 Amphora ovahs Kilts. to grttcilts (Ehr ) Cleve 

17 Amphora ovalu r Kutz. var. hbyca (Ehr.) Cleve. 

18. Amphora Normanu Rabh 

19. Pmnularta mesolepta (Ehr ) W Smith. 

20 Cymbella ciatala (Hemp ) Grun. 

21. Stauronets phosmccntcron Ehr fo nippontca to, nov 

22 Spnedra rvmpens Kutz var Meneghtntana Grun. 

23 Navicula amcricana Ehr. 

PLAfE 4 

Fig 1 Nctdtwm Htfchcockit Ehr 

2. Netdium productum (W Smith) CIcvo fo coruttrxcla Must 
Figs 3 and 4 Achnanthes gracdlxma Ilust. var. nippontea var nov 
Fig 5. Nrcdium oblique-striatum A S var mpjxmtea var nov 

6. Netdium affine (Ehr ) Cleve fo hercynxca (A. Mayer) Hust. 

7 Navicula Lambda Cleve var densistmaia var nov 

8 Netdium bxculcaUtm (Lager8t.) Cleve var utppoutca var nov. 

9. Navicula cxigua (Greff.) O MulL 

10. Navicula pupula Ktitz. var capttata Hunt 

11. Frustuha vulgarx* Th waites 

12 Frustuha rhombotdcs (Ehr.) de Toni var mxomca (Rabh ) de 
Toni fo rapitata A. Mayer 

13. Navicula holophtla (Grun ) Cleve fo minor Kolbe 

14. Navicula murahs Grun 

15. Navicula pseudoBCutiformia Host. 

16. Neidtum oblique-striatum A. S var rostrata var nov 

17. Calends siltcula (Ehr.) Cleve var truncatula Grun. 

18. Frustuha rhombordes (Ehr.) de Tom var amphipleuroidcs Grun 

19. Frustuha rkombotdes (Ehr ) de Tom 
Figs. 20 and 21 Navicula Pusxo Cleve 

FIG 22. Netdium oblique-striatum A S var nippontea var nov 

23 Navicula conferrarea Kutz fo nipponira fo nov 

24 Netdium oblique-striatum A. S. var aptculata var nov 

25 Navicula Rotteana (Rabh ) Grun 

26. A chnanthcs pinnata Hust. var jajtonica Hunt 
27 Stovrowets Smithu Grun var. metsa Pant 

Plate 5 

Fig. 1 Navicula hasta Pant. 

2 Navicula rhynchocephala Kiitz 

3. Navicula rostellata Kiitz. 

4. Navteula lanceolata (Ag&rdh) Kiitz 

5. Navicula placentula (Ehr.) Grun. fo rostrata Mayer 
6 Navicula lacustrxs Greg. 

7. Navicula globuhfera Hust. 

8. Navicula radiosa Kiitz. 

9. Navteula falaistensis Grun var. lanceola Grun. 
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Fig 10. Navicula aqueductm Krasske fo. minaret Krasske. 

11. Navicula crucicula (W. Smith) Donk. var. capitate var. nov. 

12. Navicula lapxdosa Krasske var. nipponica var. nov. 

13. Navicula rimilit Krasske. 

14. Stauronete anceps £hr. var. linearis (Ehr.) Cleve. 

15. Stauronets anceps Ehr. 

16. Navicula meniseulus Schumann. 

17. Navicula lanceolate (Agardh) Kiitx. var. cymbula (Donk.) Cleve. 

18. Navicula anglica Haifa. 

19. Stauronets phamccnteron Ehr. 

20. Stauronets anceps Ehr. fo. gractlu (Ehr.) Cleve. 

21 Navicula salinatum Grun. var. nipponica var. nov. 

22. Navicula rostellata .Kiitx. var. nipponica var nov. 

23. CymbtUa hybrtda Grun. 

24. Navicula peregrina (Ehr.) Ktitx. var. cuneata var. nov. 

Plat* 6 

Fig. 1. Ptnnulai-ia platycepfiala (Ehr.) Cleve. 

2. Pinnularia platyccphala Cleve var. Hattoriana Meister. 

3. Ptnnularia karelica Cleve var. japonica Host. fo. obtusa fo. nov 

4. Ptnnularia karelica Cleve var. japonica Hust. 

5. Pinnularia Hartley ana Greville. 

6. Surtrella Pantocsekix Meister. 

7. Pinnularia microstauron (Ehr.) Cleve var. kisakenms var. nov. 

8. Pinnularia microstauron (Ehr.) Cleve var. nipponica var. nov. 

9. Achnanthes graallima Hust. var nipponica var. nov. 

10. Ptnnulana major (Kiltz ) Cleve 

11. Pinnularia vindis (Nitzsch) Ehr. var leptogongyla (Ehr. Grun.) 

Cleve. 

12. Pinnularia karelica Cleve var. t nsularis var. nov. 

13. Pinnularia molans Grun. 

14 Ptnnularia viridis (Nitzsch) Ehr. var. mppomca var. nov. 

15. Navicula falatsienais Grun. var. nipponica var. nov. 

16. Navicula cusjndata Kutz. 

Plate 7 

Fig 1. Ptnnulana Ucno Bp nov 
Figs. 2 and 3. Pinnularia gibba Ehr. 

Fig. 4. Ptnnularia legumen Ehr. var. nipponica var. nov 

6. Ptnnulana dactylus Ehr. var. Danana A. S. fo nipponica fo nov. 
6. Pinnularia microstauron (Ehr.) Cleve. 

Figs. 7 and 8. Achnanthes exigua Grun. var. nipponica var. nov. 

Fig. D. Pinnularia viridis (Nitzsch) Ehr. var. intermedia Cleve. 

10. Pinnularia gibba Ehr. var. nipponica var. nov. 

11. Pinnularia major (Kilts.) Cleve var. linearis Cleve. 

12. Pinnularia nipponica sp. nov. 

13. Pinnularia Okamurm sp. nov. 

14. Navicula cryptocephala Kiitx, var. veneta (Kilts.) Grun. 
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Fig. 15. Pinnularia pib&a Ehr. lo. subundulata Mayer. 

16. Achnanthes exigua Gran. 

17. Pinnularia borealis Ehr. 

18. Ftmtutoria micrortauron (Ehr.) Grun. var. ambigua Meister fo. 

diminuta Grun. 


Plati 8 

Fig. 1. Neidtum nipponica up. nov. 

2. Pinnularta viridis (Nitxach) Ehr. var nipponiea var. nov. 

8. Hantzschia elongata (Hants.) Gran. 

4. Navicula paisa Bp. nov. 

5. Pinnularta Hustedtii Meister. 

6. Pinnularia legumen Ehr. 

7. Rhopalodia parallela (Grun.) O. Mull. 

8. Aehnanthes lanceolate Breb. var. rostrata Hust 

9. Navicula lacustris Greg. 

10. Eunotia tropica Hust 

11. Actinella brasiUensis Grun. % 

12. Rhopalodia gibberula (Ehr.) O. MulL 

13. Cyclotella comta (Ehr.) Kilts. fo. parva fo. nov. 

14. Cyclotella Meneghtniana Kilts. var. nippontca var. nov. 

15. Pinnularia leptoeoma Grun. var. nipponioa var. nov. 

16. Eunotia tropica Hust 

17. Surirella nipponiea sp nov. 

Plate 9 

Fig 1. Dtploncts Smithii (Breb.) Cleve var. oblongella var. nov. 

2. Rhopalodia gibba (Ehr.) 0. Mull. 

3. Caloneis sihcula (Ehr.) Cleve var. tumida Hust fo. mppovica 

fo. nov. 

4. Stauroneis phcenicenteron Ehr fo. nipponiea fo nov 

5. PtnntUarta tabellaria Ehr. 

6. Navicula perpusiUa Grun. 

7. Pinnularia viridis (Nitxsch) Ehr var. fallax Cleve. 

8. Navicula leptosoma Grun. 

9. Pinnularia montana Hust. fo. minor fo. nov. 

10. Pinnularia microstauron (Ehr.) Cleve var nipponiea var nov. 

11. Rhopalodia parallela (Grun.) 0. Hull. 

12. Epithsmia cistula (Ehr.) var. lunaris Grun. 

13. Ceratoneis arcus Kilts. var. amphioxys (Rabh.) 

14. Gyrosigma acuminatum (Kilts.) Rabh. 

15. Fragilaria vireseens Ralfs. 

16. Ceratoneis arcus Ktits. var. amphioxys (Rabh ) 

17. Cymbella sinuata Greg. var. antique Grun. 

18. Diatoma hiemale (Lyngb.) Heiberg var. mesodoti (Ehr) Giun 

19. Cymbella aspera (Ehr.) Cleve var. truncota (Rabh.) Dipp 

20. Navicula amphibola Cleve. 

21. Pinnularia viridis (Nitssch) Ehr var eudetica (Hilso) Hust. 
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Plats 10 

Fig 1. Pinnularxa nobxlis Ehr. 

2 Nitzsckxa sigmoidee (Ehr.) W. Smith 

3. Navicula cryptocephala KUtz. 

4 CymbeUa japoniea Reichelt. 

6. Navicula lanceolata (Agardh) KUtz. 

6. Melosira Bvnderana KUtz. 

7. Diatoma vulgare Bory var. Itncaria Grun. 

8 Gompkonema gracile Ehr. var lanceolata (KUtz.) Clove. 

9. Synedra japonxca Meister. 

10. Synedra Ulna (Nitzsch) Ehr var danica (KUtz.) Grun. 

11. Gomphonema vastum Hust. var. cuneata var. nov. 

L2. Melosira distant (Ehr ) KUtz. var. lirata (Ehr.) Bethge. 

.3. Diatoma hxemale (Lyngb.) Heiberg. 

4. CymbeUa Reinkardtxx Grun. 

6. Fragxlaria construens (Ehr ) Grun. var. nipponioa var. nov. 

L6. Navicula atomus (Naeg.) Grun. var nipponica var nov 

7. Achnanth.es Ixnearxs W. Smith var. pwnlla Grun 

8. Achnantkes lanceolata Breh. var. roetrata Hust. 

.9. Gomphonema subtile Ehr. var. sagxtta Sebum. 

20. Navicula placenta (Ehr.) Grun. fo. ntpponica fo. nov. 

21. Epxtkemia zebra (Ehr) KUtz. var. saxoniea (KUtz.) Grun. 

22. Synedra Goulardii (Breb.) Grun. 

23. Stauronexs Smithti Grun. var. mppontca var. nov 

24. SurireUa Terryana Ward fo. mxnuta fo nov 

25. Diatoma hiemale (Lyngb.) Heiberg var mesodon (Ehr ) Grun. 

26. Pinnularxa lignitxca Cl eve. 

27. Achnanthes affiwis Grun. var. tntnxita var. nov 

28. Meridion cxrculare Agardh var constricta (Ralfs) Van Heurck 

29. Synedra nana Meister var. nipponica var. nov. 

30. StcTiopterobia intermedia (Lewis) fo. subacuta Fncke 

31. Gomphoncma quadrxpunctatum (Oestr.) Wislouch var. hastata 

Wislouch. 

32. Fragilarxa construens (Ehr.) Grun var trxundulata Reichelt 
38. CymbeUa prostrata (Berkeley) Cleve. 

Plate 11 

Fig. 1 CymbeUa japoniea Reichelt 

2. CymbeUa mqualis W. Smith. 

3. CymbeUa EhrenbergU KUtz. 

4. CymbeUa heteropleura Ehr. var. minor Cleve. 

5. CymbeUa gracilis Rabh. 

6. CymbeUa naviculiformis Auerswald. 

7 CymbeUa japoniea Reichelt. 

8. CymbeUa ventrieosa KUtz. 

Figs. 9 and 10. CymbeUa affinis KUtz. 

Fig. 11. Navicula minuseula Grun. 

12. Anomcsoneis exilis (KUtz.) Cleve var. nipponica var. nov. 

18. CymbeUa heteropleura Ehr. fo. nxpponiea fo. nov. 

14. CymbeUa ventrioosa KUtz. 

16. CymbeUa sinxuUa Greg. 
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Fia. 16. CymbeUa tumida (Breb.) Van Heurck var. boreal* Gran. 

17. CymbeUa tumida (Breb.) Van Heurck. 

18. CymbeUa ventricoea Kfltz. 

19. Fragxlaria conetruens (Ehr.) Gran. var. eubealina Huatodt. 

20. CymbeUa turgida (Greg.) Cleve. 

21. CymbeUa cymbxfonme (Agardh, Kfltz.) Van Heurck. 

22. Navxeula Pusio Cleve. 

23. CymbeUa cuepxdata Kfltz. 

24. CymbeUa turgidula Grun 

25 CymbeUa mxcrorephala Grun 

PLAT* 12 

Fig 1 PinmUarxa brevxcoetata Cleve. 

2. Cyclotella comta (Ehr.) Kfltz var. paueipunctata Gran 

3. Oomphonema nipponxca ap. nov. 

4. Gomphonema acuminatum Ehr var fcvrrta (Ehr.) Cleve. 

5. Gyroexgma ecalproidee (Kabb.) Cleve 

6. Opephora Okadm sp. nov 

7 Gomphonema laneeolatum Ehr. var. tneigme (Greg.) Cleve. 

8. Opepkora Martyx Herib. var. robutta var nov. 

9. Dtplonei* margxneetrxata Hast. 

10 Neidium dubium (Ehr) Cleve. 

11. Ptnnxilaria meaolepta (Ehr.) W. Smith 

12. Cymbella alpina Grun 

13. Acknantke * laneeolata Breb var. nipponxca var. nov 

14. 5«trtrefZa tenera Greg var punctata var. nov. 

16. Navxeula pujrula Kfltz 

16 Gomphonema Berggrenxi Cleve 

17. Achnanthce Oeetrupxx (A. Cleve) Hust. 

18. Ptnnularta vxrtdia (Nitzsch) Ehr var. fallax Cleve 

19 Nexdiuvi Kozlowi Mercach var. nipponxca var. nov 

20 Fragilarxa t nreeeene Haifa var ellxptica Hurt, fo nipponxca to. 

nov 

21. Fragtlaria ptnnata Ehr 

22. Cymbella gracxlie (Rabh.) Cleve fo minor fo nov. 

23. Eunotxa septentvxonalxe Oeetr. 

24. Pxrmularxa dxvergentxeeima Grun 
26. Eunotxa prmrupta Ehr. 

26. Achnanthce Haxickxana Grun. 

Plate 13 

FlG 1. Nxtzeehia xntemipta (Reich.) Hust. 

2. Nitzschia palea (Kfltz.) W. Smith var. tenuiroetrxe Grun. 

3. Opephora Martyx Herib. 

4. Surirella ovalie Breb. var. nxpponxca var nov 

5. Gomphonema vaetum Hust. 

Figs. 6 and 7. Gomphonema lingulatum Hust 

Fio. 8. Gomphonema acuminatum Ehr. var coronata (Ehr ) W. Smith 
9. Gomphonema parxmlum (Kfltz) Grun var. mioropus (Kfltz.) 
Cleve. 

10. Opephora Martyx Herib. var. robueta var. nov. 
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FlC. 11. Hantzcchia amphioxys (Ehr.) Grun. 

12. Opephora Martyi Herib. var. clongata var. nov. 

IS. Gomphoncma conslrictum Ehr. 

14 Gomphoncma tntrieatum Kfltx. 

15. Nitzcchta communis Babh. 

16. Gomphoncma parvuium (Ktitz.) Grun. 

Figs. 17 and 18. Nitzcchia dissipata (Kiitz.) Grun. 

Fig. 19. Nitzcchia palea (Ktttz.) W. Smith. 

20. Gomphoncma conatrictum Ehr. 

21. Gomphoncma parvuUim (Kitts.) Grun. var. exilissima Grun. 

22. Gomphoncma ohvaceum (Lyngb.) Kfltz. 

23. Gomphoncma constrvetum Ehr. var. rapitata (Ehr ) Cleve. 

24. Gompftonema ntpponica sp. nov. 

25. Nitzcchia recta Hantxsch. 

26. Nitzcchia dissipata (Kiitz.) Grun. 

27. Nitzcchta acieularis W. Smith var. ntpponica var. nov 

28. Nitzcchta palea (Kfltz ) W. Smith. 

29. Nitzcchta t ntrea Norman? 

30. Nitzcchia capitellata Hust. var. ntpponica var. nov. 

31. Gomphoncma augur Ehr 

32. Gomphoncma lanceolatum Ehr. var. incigntc (Greg ) Cleve. 

33. Gomphoncma r actum Hust. var. clongata var nov. 

34 Gomphoncma parvuium (Kfltz.) Grun. 

35. Nitzcchia fonticola Grun 

36. Gomphoncma parvuium (Kfltz.) Grun \ar mtcropu* (Kfltz.) 

Cleve fo. ntpponica to. nov. 

37. Synedra eyclopum Brutschi var. ntpponica var nov. 

38 Gomphoncma acuminatum Ehr. 

39. Gomphoncma olivacetim (Lyngb.) Kfltz. var. minuttccima Hust* 

40. Gomphoncma vastvm Hust. var. clongata var. nov. 

41. Gomphoncma tntrieatum Kiitz. 

42. Gomphoncma abbreviatum Agardh? Kiitz. 

Plate 14 

FlG. 1. Cymatopleura elhpttca (Breb.) W. Smith. 

2. Diplonetc oculata (Breb ) Cleve var. ntpponica var. nov. 

3 Surirclla robust a Ehr. var. splendida (Ehr.) Van Heurck. 

4 . Eunotia faba (Ehr.) Grun var. nippontca var nov. 

6. Surirclla Capronii Breb. var. obtuca Hust. 

6. Achnanthec Hauckiana Grun. var. elliptica Schulz, fo ntpponica 
to. nov. 

7 Surirclla linearis W. Smith var. conctricta (Ehr.) Grun. 

8. Fragilaria Narriccontt W, Smith var. rkomboidec Gran. 

9. Fragilaria brevistriata Grun. 

10. Eunotia pectinalic (Kfltz.) Habh var. mtnor (Kiitz.) Rabh. fo. 

tmprecca (Ehr.). 

11. Surirclla biseriata Breb. var nipponica var. nov. 

12 Surtrella biseriata Breb. 

13. SunreUa tcncra Greg. 

14. SunreUa biseriata Breb. var conctricta Grun. fo. punctata fo. 

nov. 

16. Surirclla tcncra Greg. var. nervosa A. Schmidt. 
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Fig. 1. SurxreUa biscrxata Breb. var. bifrons (Ehr.) Host fo. hispida 
fo. nov. 

2. SurxreUa Terry ana Ward var. nipponica var. nov. 

3. Surirella btsenata Breb. var. ntpponica fo. punctata fo. nov. 

4. Surirella elegans Ehr. fo. elongata fo. nov. 

6. Naxticula mutica Kilt*. 

6. Cymatoplcura solea (Breb.) W. Smith var. gracilis Gran. 

7. Cymatoplcura solea (Breb.) W. Smith var. regula (Ehr.) Grun. 

8. Surirella linearis W. Smith var. nipponica var. nov. fo. constricta 

to. nov. 

9. Surirella Ixncans W. Smith var. nipponica var. nov. 

10. Cymbclla Kawwmurm sp. nov. 

11. Surirella linearis W. Smith. 

12. EpUhemta sorex Kilt*. 

33. Surirella Terry ana Ward fo. minuta to. nov. 

Plate 16 

Fig. 3. Surirella robusta Ehr var splendida (Ehr.) Van Heurck fo. 
constricta Hast. 

2 SurxreUa robusta Ehr. var splendida (Ehr.) Van Hcurck fo. 

punctata Hast. 

3 Surirella linearis W. Smith var. apiculata var nov. 

4 Surirella Capronti Breb. var. obtusa Hast fo. capitata fo. nov. 

5. Fragilaria HarrissonH W. Smith. 

6 Fragilaria Harrtssonii W. Smith var. dubia Grun. 

7. Fragilaria brevxstriata Grun. var. nipponica var. nov. 

8. Surirella linearis W. Smith var. helvetica (Bron) Meister. 

9 Fragilaria constmens (Ehr.) Grun var. fcwodts (Ehr.) Grun 

10 SurxreUa robusta Ehr. fo. lata Hust. 

11 Surirella Terry ana Ward. 

12. Navxcula kxzakicnsis sp nov. 

33. Fragilaria construens (Ehr ) Grun. var. nipponica var. nov. 

14. Pvnnularxa Balfourxana Grun. var. stauroptera var. nov. 

16. Pinnularxa borealis Ehr. 
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OOCHORISTICA EXCELSA, A NEW REPTILIAN CESTODE 

By Marcos A. Tubanoui and Victoria A. MabiluSSan 
Of the Bureau of Setenee, Manila 

ONB TEXT FIGURE 

Two specimens of a new tapeworm were found in the intes¬ 
tine of a grass lizard, Mabuia mvltifasciata. Unfortunately, 
the head and neck are lacking in one of the specimens, for which 
reason a comparative study could not be made of these structures. 

According to Meggitt (1934), the genus Oochoristica (Luehe, 
1898) includes twenty-five valid species, the other forms that 
have been described under the genus being either synonyms 
or members of closely related cestode genera. To these the 
following have recently been added: Obchoristica lygosomm, 
described by Burt (1933) from a lizard, Lygosoma punetatum, 
caught in Colombo, Ceylon; O. thapari, described by Johri (1934) 
from an Indian lizard, Calotes sp.; and O taborensts, found by 
Loewen (1934) in the intestine of a bat in Kansas, United 
States. Compared with these known species and considering, 
according to Meggitt, the course of the genital ducts, the extent 
of the cirrus sac across the proglottis, and the arrangement of 
the testes as important characters in differentiating between 
the members of the genus, the Philippine parasite appears to 
bear the closest resemblance to O. surinamensis (Cohn, 1902), 
O. fibrata Meggitt, 1927, and O. americana Hardwood, 1932. It 
may be distinguished, however, from these three species by the 
smaller dimensions of its body, head, and cirrus pouch, its fewer 
testes, and the oval shape of the lobes of its ovary. 

OOCHORISTICA EXCELSA H> nr. Text It 1. 

Description. —Maximum length about 26 millimeters. Im¬ 
mature and mature segments much wider than long, gravid 
segments squarish but usually much longer than wide. Extreme 
measurements of available material gave the following results: 
Immature segments 0.030 to 0.072 by 0.24 to 0.36, mature seg¬ 
ments 0.095 to 0.247 by 0.38 to 0.62, gravid segments 1.9 to 
4.7 by 0.55 to 1.1 millimeters. Scolex unarmed, 0.25 millimeter 
in diameter, separated from the rest of the worm by a very 

7B 
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Ficl 1 Ofriftoriitfoa wcclifl ip nov , n, ulterior «*nd of worm showing oeolex and mature 
Mffmentii, b, a ffruvtd wgment. 

short neck. Suckers 0.075 to 0.088 millimeter in diameter. 
Genital pores irregularly alternate, situated at posterior border 
of first third of lateral margins of mature proglottids; in gravid 
segments they occur at limit of anterior fourth or fifth of 




•i, i Tubangui and MasilufiQan: A New Cestode 77 

margins. Genital cloaca absent. Genital ducts pass between 
principal longitudinal excretory vessels. 

Male reproductive organs appear to attain maturity before 
those of the female genital system. Testes spherical, 23 to 29 
in number, 19 to 30 microns in diameter, at posterior half of 
proglottis and extending anteriorly on both sides of median line 
to middle level of ovary; they are confined between longitudinal 
excretory vessels. Cirrus sac oval, 0.107 to 0.123 by 0.046 to 
0.057 millimeter in size. In mature segments the cirrus sac ex¬ 
tends mesially well past the longitudinal excretory vessels, while 
in gravid segments it does not pass beyond these vessels. Vas 
deferens short, in loose coils. 

Ovary bilobed, immediately preequatorial, displaced slightly 
towards poral side of segment; lobes oval, 0.080 to 0.073 by 
0.050 to 0.096 millimeter in size. Vitelline gland median, com¬ 
posed of two wings, 0.053 to 0.084 millimeter across, immediately 
behind ovary. Shell gland small, between ovary and vitelline 
gland. Vagina opens into genital pore behind cirrus. A dis¬ 
tinct receptaculum seminis present. Uterine sacs are first seen 
in eleventh or twelfth segment; a fully developed gravid seg¬ 
ment contains at least 250 of these sacs or capsules, each in¬ 
closing a single ovum. Uterine capsules 84 to 107 microns in 
diameter, onchospheres 38 to 46 by 30 to 34 microns in size, and 
the embryonal hooks about 19 microns in length. 

Specific diagnosis. — Oochonstica: Maximum length 26, max¬ 
imum breadth 1.1 millimeters. Scolex 0.25 millimeter across. 
Genital pores irregularly alternate, at limit of anterior third of 
lateral margins of mature segments; in gravid proglottids at 
limit of anterior fourth or fifth of margins. Genital cloaca 
absent. Cirrus sac 0.107 to 0.123 by 0.046 to 0.067 millimeter 
in size, in mature proglottids half-crossing longitudinal excretory 
vessels, in gravid segments extending only to vessels. Testes 23 
to 29 in number, 19 to 30 microns in diameter, reaching an¬ 
teriorly to middle level of ovary. Uterine capsules 84 to 107 
microns in diameter, onchospheres 38 to 46 by 30 to 34 microns 
in size, embryonal hooks 19 microns in length. 

Host. —Grass lizard, Mabuia multifasciata. 

Location. —Intestine. 

Locality. —Los Bafios, Laguna Province, Luzon. 

Type specimens. —Philippine Bureau of Science parasitolog¬ 
ical collection, No. 506. 
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ILLUSTRATION 

TEXT FIGURE 

Fig 1 Obchonsttca exccUa sp nov.; a, anterior end of worm showing 
ecolex and mature segments, b, a gravjd segment. 
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DIE STAPHYLINIDEN DER PHILIPPINEN 
(GATTUNG OXYTELUS) 1 

Von Max Bkrnhaubr 

Offentliokcr Notar m Horn , Nicder-flttt err etch 
Vbertneht uber die philipptmachen Atfeit dor Oattung Oxytelua 

1 Brutes FOhlcrglied gegen die Spitze mcht orweitert 2 

Brutes Ftlhlerglied gegen die Spitze keulig erweitert 8 

2 Augen fein facettiert: Untergattung Tuny orients 7. 

Augen grob facettiert: Untergattung Caceoporus 3 

It Haluuchild mit deutlichen LUngsfu rehen . 4 

Halsschild fast ohne Andeutung von Furchen Emfarbig rotlichgelb, 
glftnzend, fast unbeha&rt Kopf so breit wie dor Haluuchild, mit 
sehr grosser), fast die ganzen Kopfseiten einnehmenden, ziemlich fein 
facettierten Augen, fein und weitl&uftg punktiert, ohne deutliche 
Emdrficke. Haluuchild fast so breit wie die FHIgcldecken, fast urn 
die Hfilfte breiter als lang, nach rdckwkrts goradlinig, ctwas aus- 
geschweift verengt, lings dcr Mitte mit emer sehr feinen, undent- 
lichen IAngufurche, an den Seiten schwach medergedriickt, fein und 
weitl&uiig, an den Seiten otwas dichter punktiert- Fldgeldecken 
ctwau linger alu der Halsschild, fein und wemg dicht, etwas lings- 
nsuig punktiert Abdomen fast unpunktiert Linge: 2 5 mm. 
Manila mquxcoUia sp. nov. 

4 Die Rcithchen Lftngseindi ilcke des IlalsschildeH lang, ucharf und tief, 

die Mittelfurchen ebon falls sehr Uef und scharf Molukken, Philip- 
pinen, Neu-Britamen fallax Fauv 

The seitlicben L&ngsemdrueke dcs Halss< hildos mehr odor minder fla<h 
und undeutlich 5 

5 Hmterleib mit durchgchonder schwarzer Mittellmie, Halsschild ziom- 

lich glinzend Java ruptua Fauv 

Hmterleib ohne schwarzer Mittellmie 6. 

6 Korper grdsscr, Haluuchild ziemlich matt, dicht langu goiunzelt Ober 

die indo-malayischo Region weit vorbreitet nigricepa Kr, 

Korper klemer, Halsschild glanzcnd, ziemlich weitlaufig punktiert, 
kaum l&ngsgeutncholt. Fast uber die ganzen Tropen mit Ausnahme 
des afnkaniuchen Festlandes veibreitet (ferrugvncvs Kr ) 

tnctaus Motsoh. 

7 Korper klein, Ffirbung tiefschwaiz mit hellgelbon Fldgeldecken, Hals- 

schild an den Seiten ziemlich gleichmassig gerundet, mit abgerundeten 
Hintercckcn. ttber den groKston Tcil der indo-malayischen und 
afnkaniuchen Region und Madagaskar verbreitet .. mteans Kr. 
Kdrper grSsser, Halsschild rotgelb. nach riickw&rts stark und mehr 
geradlmig verengt, mit sehr tiefen, schwarzen Furchen 

megaceroa var flavtcotlu; Bemh 

1 32 Beitrag zur indo-malayischen Staphyliniden-Fauna 
4W—HI 
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8. Kopf beira M&nnchen mit xwei Stacheln am Vorderrand. (Unter- 

gattung Bocttckennus nov.) .. 28. 

Kopf beim M&nnchen am Vorderrand ohne Stacheln . 9. 

9. ROckcnfl&che der Fldgeldcckon durch eine krfiftige scharfe L&ngsfalte 

von den herabgebogenen Seitcn begrenxt, Augen klein facettiert. 
(Untergattung Emopotylu* ) 

Korper xiemlich gross, Halsschild fast mehr ala doppelt so breit 
wie lang. Lebhaft rdtlichgelb, der Kopf schwars, die Fliigeldecken 
genchwdrxt, in sehr seltenen Fallen hell, die Tergite an der Basis 
mehr oder minder schmal geschwarzt, die FUhler rostbramu Kopf 
beim M&nnchen fast so breit wie der Halsschild, beim Weibchen viol 
schm&ler, stark quer, vom stark eingedriickt, gl&nxend, hinten krif- 
tig und dicht, beim M&nnchen langs gestrichelt, beim Weibchen mehr 
runxelig punktiert, die Schl&fen beim M&nnchen nach rOckwart* 
erweitert, viel linger ala die Augen, beim Weibchen viel k&rzer, nach 
hinten nicht erweitert. FOhler gegen die Spitxe m&ssig verdickt, 
das vierte und fttnfte Glied kugelig, die folgenden eine sechsgliednge 
Keule bildend, die vorletxten um die H&lfte breitcr ale lang. Der 
Halsschild mindcstens doppelt so breit wie lang, mit drei tiefen 
L&ngsfurchen und einem breiten Seiteneindruck, xiemlich lcr&ftig und 
xiemlich weitl&ufig punktiert, gl&nxend. Fliigeldecken etwas l&nger 
als der Halsschild, ziemlich stark und m&ssig dicht, hinten etwas 
l&ngsrissig punktiert Hmterleib fast unpunktiert. L&nge: 4 bis 
6 mm. Luzon, Los Banos Mindanao, Sungao und Momungan. 

nxgripennia sp. nov 

RUckenfl&che der Fliigeldecken ohne oder nur mit schwacher Begren- 
xungsfalte. (Untcrgattung Anotylus.) 10 

10. Vorderkfirper mehr oder minder gl&nxend und grob skulptiert, Grund- 

ftirbung hell 11. 

Vorderkfirper mehr oder minder matt, fiusserst fein skulptiert, Grund- 
fhrbung meist schwarz 23 

11. Halsschild mehr oder minder weitl&ufig oder nur m&ssig dicht punk¬ 

tiert 12 

Halsschild dicht punktiert oder gestrichelt 17 

12 Fliigeldecken cinfach und sehi weitl&ufig punktiert Koiper grosser, 

3 bis 4 mm taken Bernh. 

Fliigeldecken weniger weitl&ufig und kr&ftig langsgestnchelt 13 

13 Korper grosser <3 mm) Kopf glanxend, nicht chagriniert 

nitxdrfrona Woll 

Korper kleiner (1.5 bis 2 5 mm), Kopf wemgstens beim M&nnchen teil- 
weise matt chagriniert 14 

14 Kopf beim M&nnchen sehr stark erweitert, xwischen den Augen &ussert 

fern und ganx matt chagriniert ohne deuthche Punktierung, beim 
Weibchen gl&nxend, viel schm&ler als der Halsschild. Einfarbig 
rothchgelb, mit etwas dunklerem Kopf. FtihJer ziemlich gestreckt, 
die vorletzten Glieder schwach quer. Halsschild um mehr als die 
H&lfte breiter als lang, verkohrt trapezfftrmig, mit drei tiefen L&ngit- 
furchen und je einem breiten Seitencindruck, ziemlich kr&ftig und 
wemg dicht punktiert, gl&nxend. Fliigeldecken etwas l&nger als der 
Halsschild, kr&ftig und dicht l&ngsgerunzeh, wenig gl&nxend. L&nge: 
1.6 bis 2.5 mm. Mindoro, Subaan. Luzon, Mount Maquiling, Mount 
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Isarog, Imugan, Balbalan, Bayombong, Los Baftos, Limay, Pagsanjan 
Mindanao, Surigao. Biljran ... koatilia sp. nov. 

Kopf beim M&nnchen weniger erweitert, zwischen den Augon doutlich 
punktiert . „ . 16 

16. Halsschild namenthch an den Seiten dichter punktiert ... Iff. 

Halsschild fkberall sehr weitl&ufig punktiert. Lem Koatilia sehr nahe 
verwandt und ihm m Gestalt und F&rbung sehr tthnltch, durch viel 
weitlttufigere Pun ktie rang und besonders ira m&nnlichen Gcschlecht 
durch weniger crweiterten und zwischen den Augen nicht matt chag- 
rinierten, sondern ziemlich gl&nzenden, mfissig fern und wenig dicht 
punktierten Kopf verschieden. L&ngc. 2 2 mm. Luzon, Pagsanjan 

pogaunjanenata sp. nov 

16. Kopf zwischen den Augen matt chagrinicrt, m As Big fein und mAssig 

dicht punktiert, nut starker von der rttckwfirtigen Querfurche bis 
sum Stirneindruck gehender Langsfurche, F&rbung wie bei den vorher- 
gehenden beiden Arten. L&nge. 2.2 mm. Luzon, Imngan. 

aulcusapa sp. nov 

Kopf zwischen den Augen wenig chagrinicrt, wenig fein und ziemlich 
dicht punktiert, die Stimfurehc nach vorn verktlrzt In der F&r- 
bung kaum verschieden IJngc 2.2 mm. Luzon, Bangui. 

mixtua sp. nov. 

17. Flttgeldecken grob und dicht, hochstens hinten lAngsstreiflg punk¬ 

tiert ... 18 

Flttgeldecken wenig grob Oder fein, bis zur Basis langsstroifig und 
kielfdrmig akulptiert .19 

18 Halsschild und FlUgeldecken sehr dicht punktiert, wenig gl&nzend 

Rdtlichbraun, der Hinterleib heller, Taster und Bcine r&tlichgelb, 
Ftthler rostbraun Kopf sch miller als der Halsschild, matt chagn- 
mert, ohne deutliche Punktieiung, der scharf begrenzte Stirneindruck 
spiegelblank. Halsschild um die H&lfte breiter als lang, rait den 
normalen Eindrttcken, grob und sehr dicht langsrunzelig punktiert 
Flttgeldecken etwas l&nger als der Halsschild, grob und sehr dicht, 
teilweise l&ngsrunxelig, an der Basis nahezu einfach punktiert. 
L&nge: 2.6 mm. Luzon, Laguna, ein einziges Exemplar. 

fortxpcwma sp nov. 

Halsschild und Flttgeldecken m&ssig dicht punktiert, stark glanzend, 
im ttbrigen kaum von dem vongen verschieden Lange 2.6 mm. 
Luzon, Balbalan, ein einziges Exemplar balbalanenaia sp nov 

19 Kopf zwischen den Augen ganz matt chagiiniert 20. 

Kopf zwischen den Augen dcutlich etwas seidenglunzcnd 21 

20 Halsschild nicht allzu dicht und stark punktiert, glanzend, Kopf aus- 

serordenthch fein chagriniert, ohne jede weiteie Skulptur. Einfai- 
big rStlichgelb, mit helleren Tastern und Beinen Der Kopf beim 
M&nnchen mAssig, beim Weibchen viel schmaler als der Halsschild, 
die Schl&fen beim Mknnchen bo lang, beim Weibchen viel kttrzer als 
der Lttngsdurchmesser der Augen Halsschild ctwa um die H&lfte 
breiter als lang, ausser den normalen Emdrttcken stark und m&saig 
dicht gerunzelt-punktiert, glfinzend. Flttgeldecken m&ssig kr&ftig 
und nicht allzu dicht, in langen, schmalen KLellinien lAngsgestreift, 
ziemlich gl&nzend. Lttnge: 2 3 bis 2.8 mm. Luzon, Laguna und 
Imugan aertceicepa sp nov. 
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Halaschild sehr dicht und fein punktiert, wenig glAnxend, Kept nament- 
lich beim Mfinnchen deutbeh lttngagestrichelt, Kfirper viel kleiner, 
Fftrbung dieselbe. Kopf beim Mfinnchen fast breiter, beim Weibchen 
mfissig schmaler als der Halaschild, die Schlifen helm Mfinnchen fast 
doppelt so lang, beim Weibchen wenig kfirzer als der Lkngsdurch- 
messer der Augen. Die Slculptur des Halsschildes und der Flttgel- 
decken ist viel feiner und dichter, die Oberfifiche mit geringem Glante. 
Lfinge: 1 5 bis 1.8 mm. Luzon, Los Banos. Samar, Catbalogan. 

cameroni sp. nov. 

21. Kopf chagriniert, wenig gifinzend 22. 

Kopf xiemlich gifinzend, einfach und tief punktiert. Dttster rdtlicbgelb, 
Kopf und Fflhler etwas dunkler. Kopf beim Mfinnchen fast so breifc 
wie der Halaschild, mit langen, parallelen Schl&fen, beim Weibchen 
viel schm&ler, nut kurzer Schl&fen, Fflhler mfissig kurz, die vor- 
letcten Fflhlorgheder etwa am die H&lfte breiter als lang. Hals- 
schild quer trapezf&rraig, um ein Drittel breiter als lang, ausser den 
normalen Eindrficken wenig krAftig und weitlfiufig, stellenweise fein 
JAngsrissig punktiert. Flfigeldecken etwas linger als der Halaschild, 
ziemlich fein und mfissig dicht ULngsnssig punktiert Lftnge: 1 2 
bis 1.4 mm. Luzon, Los Bafios und Bayombong modeatus sp. nov. 

22 Halaschild xiemlich stark lfingsgestreift, pechschwarz, die Taster und 
Beine rGtlichgelb, die FUhler br&unlich mit heller Wurzel und Spitze. 
Kopf viel schmfiler als der Halaschild (Weibchen) sohr fein chagri¬ 
niert, an den Seiten deutlich l&ngsrissig, mit Ausnahme des glftnzenden 
Stimeindruckes wenig gifinzend, Augen gross, die Schlfifen xiemlich 
kurz, unmittelbar hinter den Augen m flachem Bogen schrfig gegen 
den Hals vcrlaufend. Halaschild verkehrt trapezfdrmig, nicht ganz 
um die H&lfte breiter als lang, mit scharf rechteckigen Hinterecken, 
ausser den normalen, ziemlich tiefen Furchen krfifdg, gegen die 
Mitte xu schwficher lfingsgestreift, ziemlich glfinxend. Flflgeldecken 
etwas Unger als der Halaschild, ziemlich krAftig und xiemlich dicht 
l&ngsgestreift, ohne eigen the he Punktierung. Lfinge: 2 mm. Min¬ 
danao, Surigao. Ein einzelnes Exemplar. . octeulatua sp. nov. 

Halaschild auaserordentlich fein lfingsgestreift, schmutziggelb, mfissig 
glfinxend, der Mund und die Beine rdtlichgelb, die Ftihler brfinlich. 
Kopf beim Weibchen fihnhch wie bei der vorigen Art, jedoch mit 
stfirker gerundeton Schlhfen, beim Mfinnchen viel breiter und grdsser, 
fast so breit wic der Halaschild, mit parallelen, langen Schlifen, 
ausser dem glfinzenden Stirneindruck kuaserst fein und dicht chag¬ 
riniert, ziemlich matt. Halaschild um die H&lfte breiter als lang, 
nach rtickwfirts mfissig verengt, mit aturopfen Hintcrecken, ausser 
den mfissig tiefen, normalen LfingacindrUcken sehr fein und dicht 
lfingsgestreift, mfissig gifinzend. FlUgeldecken ziemlich krAftig und 
ziemlich dicht lfingsnssig punktiert. Lfinge: 1.2 bis 2 mm. Min¬ 
danao, Port Banga und Momungan. Mindoro, San Teodoro. Biar- 
oao, Dapa. tenuiatrigoaus sp. nov. 

23. Halsschildkiele stark gifinzend ... pygmasu* Kr. 

Halsschildkiele nicht oder kaum gifinzend. . .. . 24. 

24 Kopf neben den Augen mit cincr bis zur EinschnOrung gehenden 
Lfingsfurche latiuaculua Kr. 
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25. Halsschild um ein Dnttel breiter als Jang . . 26. 

Halsschild um die H&lfte breiter als lang. Rbtlichgclb, matt, die 

Fliigeldecken etwas dunkler. Kopf beim M&nnchen bo breit wue der 
Halsschild, nut langen Schlifen, nach hmten etwas erweitert, ftusserst 
dicht chagrmicrt, beira Weibchen schmftler als der Halsschild, Schl&fen 
kftrxer. Halsschild verkehrt trapezfdrmig, Husserst dicht, matt chag- 
riniert. FIGgeldecken we mg 1 finger als der Halsschild, ebenso dicht 
wie dueser, aber st&rker chagriniert. L&nge: 1.5 bis 2 im Luzon, 
Mount Maquihng. Mindoro, San Teodoro. luzomcut ap. nov. 

26. Klypeus nicht gl&nzend, wic der dbrige Kopf matt ob6Cu.ru* Cam. 

Klypeus mehr oder minder gl&nzend . . 27. 

27. Korper schwarz bis pechbraun, Fliigeldecken gokSrnt punktiert. 

minutus Cam. 

Korper rfttlichgelb, Fliigeldecken dicht lfingsgestnchelt, Fiihler, Taster 
und Beine etwas blasser Kopf schm&ler als der Halsschild (Weib¬ 
chen) mit Ausnahme des Klypeus matt chagriniert. Halsschild ver¬ 
kehrt trapezformig, etwas mehr als ein Drittel breiter als lang, matt 
chagriniert, die drei Halsschildfurchen ziemlich scharf, dei Seiten- 
eindruck deutlich. Fliigeldecken lfinger als der Halsschild, dicht 
und deutlich lfingsgcstreift L&nge: Kaum 1 mm Luzon, Los B&fios, 
em einxiges Weibchen hliputanws sp nov. 

28 VordcrkSrper matt 29. 

Vorderkbrper mehr oder minder glanzend 30 

29. Vorderkdrper vollkommen glanzlos, Halsschild ohne Andeutung emer 
Mittelfurche, die Stacheln am Vorderrand der Stirn bcim M&nnchen 
an der Spitzc nach ausw&rta geschwungen Schwarssbraun, die 
Wursel der gebr&unten FOhlcr und der Mund dunkler, die Beine 
heller rdtlichgclb. Kopf beim M&nnchen fast breiter, beim Weibchen 
schmfiler als der Halsschild, beim M&nnchen nach hinten erweitert, 
mit langen Schlafen, beim Weibchen wit kurzen, nach rOckwarts 
verengten Schl&fen, der Stirneindruck beim Mannchen stark, bcim 
Weibchen schwach glfinzend Die Fiihler gegen die Spitze stark ver- 
dickt, die vorletzten Glieder stark quor, das erste Glicd beim Mann- 
chen stark verdickt Hulsschild fast so breit wie die Fliigeldecken, 
um die H&lfte breiter als Iang, nach riickwarts stark verengt, die 
drei Mittelfurchen kaum angedeutet, die seithchen Eindriicke deut¬ 
lich. Die Fliigeldecken matt chagTimert, bei gcwisser Ansicht mit 
rdtlichem Kupferschimmer, wenig l&nger als der Halsschild. H inter- 
leib gl&nzend, nur undeuthch punktiert Lknge 15 bis 1.8 mm. 
Luzon, Los Baftos und Mount Maquihng Mindoro, San Teodoro. 

planattcollis sp nov. 

Vorderkflrpei mit sehr achwachem, aber lmmerhin wahrnohmburem 
Fettschimmcr, Halsschild mit deutlicher Mittelfurche, die Stacheln 
am Vorderrand der Stirn beim M&nnchen gerade Farbung etwas 
weniger dunke), die Fliigeldecken an der Basis rStlichgelb Kopf 
bcim M&nnchen nicht breiter als der Halsschild, nach hinten kaum 
erweitert, beim Weibchen betrachtlich achtn&ler als der Halsschild 
mit kurzen Schlafen Fiihler kaum verschieden Stirneindruck auch 
beim Weibchen deutlich gl&nzend und mit einem Hbckercben ver- 
sehen. Halsschild fast noch kilrzer, mit scharfen Hinterecken, vor 
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dieson unmerklich gebuchtet, die seitlichen Mittelfarchen gut ange- 
deutet FlUgeldecken ohne Kupferglanx. L&nge: 1 bis 2 mm, 
Luzon, Los Baftos. Mindoro, San Teodoro ... comutv* sp. nov. 

30 Halsschild stark gldnzend, nicht oder nur weitl&uflg l&ngsgestrichelt* 

31* 

Halsschild nur massig gl&nzend, ziemlich dicht l&ngsgestricheh. Pech- 
schwarz, die Ffihler und Taster br&unlich, die Beine hellgelb beim 
Mrinnchen: Kopf so breit wie der Halsschild, um em Dnttel breiter 
ala lang, nach rtickw&rts backenartig erweitert, der Emdruck iro 
vorderen Teil, sowie einc Mittelzone auf dem erhobenen Teil gegl&ttet, 
stark gldnzend, die Seiten neben den Augen stark chagriniert und 
hmter den Augen dicht l&ngsgerunzelt. Die FOhler Bind missig 
verdickt, bis zum H inter rand des Halsschildes reichend, die vorletsten 
Glieder um die H&lfte breiter als lang. Halsschild um die H&lfte 
breiter als lang, nach rflckw&rts stark verengt, vor den scharfen 
Hinterecken tief ausgeschweift, in der Mitte mit drei star ken Fur- 
chen, seitlich mit emem flachen Emdruck, dicht l&ngsnsaig skulp- 
tiert, nur die beiden Kiele zwischen den Furchen gegl&ttet. Flftgel- 
decken l&nger als der Halsschild, stark quer, sehr dicht und krftftig 
Ikngsgestreift, wie der Halsschild m&ssig gl&nzend. Hinterlcib Btark 
gl&nzend, kaum punktiert L&nge: 2.1 bis 2.5 mm. Mindanao, 
Surig&o . mUitarut sp nov. 

31 Halsschild an den Seiten weitl&ufig Idngsgestrichelt und mit einem 

ziemlich starkon Emdruck. Schmutzig rdthchgelb, gl&nzend, der 
Hinterleib dunkler, die Wurzel der br&unlichen Ftihler, die Taster 
und Beine blassgelb. Kopf so breit wie der Halsschild, m&ssig 
breiter als lang, hinter den Augen geradc, unmerklich erweitert, an 
den Seiten matt chagriniert, ldngs der breiten Mittelzone und der 
Stirneindruck geglattet. F&hler kurz, die vorletzten Glieder fast 
doppelt so breit wie lang. Halsschild fast so breit wie die Fltigel- 
decken, stark quer, nach rfickw&rts stark verengt, mit ger&dlinigen 
Seiten und stumpfwinkeligen Hinterecken, mit tiefer Mittclfurche, 
vor der Basis mit zwei kleinen Furchen, seitlich fein und wenig dicht 
l&ngsgeatnchelt, Fltigeldeckcn l&nger als der Halsschild, wenig dicht 
Idngsgestrichelt, gl&nzend. Hinterleib kaum punktiert. L&nge- 1.5 
mm. Mindoro, San Teodoro, em cmzigea M&nnchen. 

btsptnoBus sp nov 

Halsschild an den Seiten ohne Strichelung. Dunkel rdtlichgelb bis 
pechfarben, glinzend, die Ffthlerwurzel, die Taster und Beine blass¬ 
gelb. Kopf beim M&nnchen nicht oder kaum schm&ler als der Hals- 
schild, mit parallelen, den Augendurchmesser an L&nge Uberragenden 
Schl&fen, beim Weibchen viel schm&ler als der Halsschild, nach rtick- 
w&rts verengt, mit kurzen Schl&fcn, gl&nzend glatt, nur mit einzelnen 
Punkten, beim M&nnchen hinter den Augen &uaserst fein chagriniert 
und zwischen den Augen ungemcin fein, schwer sichtbar l&ngsge- 
strichelt* Stirn beim M&nnchen nicht wie bei den vorherigen Arten 
mit swei langen, geraden Stacheln an den Seiten, son dem mit zwei 
scharfen, dicht aneinanderliegenden Z&hnchen in der Mitte des Vor- 
derrandes Ffihler wie bei der vongen Art* Halsschild beim M&nn¬ 
chen stark, beim Weibchen m&ssig quer, verkehrt trapezfdrmig mit 
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stumpf verrundeten Hinterecken, l&ngs der Mitte mit einer in der 
Regel in der hinteren H&lfte vorktirzten, bi swollen jedoch durchge- 
henden tiefen L&ngs fore he, sonst fast ohne jede SkuJptur, stark 
gl&nsend, ohne deuthchen Seitenemdruck. FItigeldecken etwas lftnger 
als der Halsschild, gl&nzend glatt, fast ohne jede Andeutung einer 
Punlctierung. Von Oxytelus unexfer Fauv, dem die Art sehr nahe 
steht, unterscheidet sie sich durch das Feblen der seitlichen Mittel- 
furchen und der Seitengruben am Halsschild und den Mangel der 
Flfigeldeckenpunkttcrung. L&nge * 2 bis 2 5 mm* Luzon, Los Baftos 
and Mount Banahao. Mindanao, Momungan und Port Bangs. 

bidentatus sp. nor. 




NEW LONGICORN BEETLES PROM FORMOSA, III 
(COLEOPTERA: CERAMBYCIDA3) 


By J. Linsley Gressitt 
Of the University of California, Berkeley 
ONE PLATE 

The following descriptions are based on material collected by 
the author during two trips to Formosa, in 1932 and 1934, 
respectively. Two of the forms herein described are interest¬ 
ing as being subspecifically related to more northern forms, 
from north-central China and the northern I^oochoo Islands, 
respectively. Several of the other new species represent various 
new genera, some of which are apparently without very close 
affinities, and others have tropical Oriental relationships. The 
types are deposited in the United States National Museum, Wash¬ 
ington, D. C., and in the California Academy of Sciences, San 
Francisco, those in the latter being unnumbered unique types 
on loan deposit. Types previously designated by the writer as 
“m the author’s collection” are similarly deposited in the col¬ 
lection of the California Academy of Sciences. The author is 
indebted to Dr. E. C. Van Dyke and Mr. E. P. Van Duzee for 
use of material in the California Academy of Sciences. 

CERAMBYCIN1 

Cerambyx minutum Gressitt 1 is a synonym of Dymamus kisa- 
nue Matsushita,* having been published one day later than the lat¬ 
ter name. The type locality of C. minutum, “Kamikochi, Ja¬ 
pan,” is erroneous, and should have been Kisan, Formosa, the 
same as for D. kisanus. The author’s specimen was received in 
1932 from Y. Yano, the collector of Matsushita’s material, but it 
was in an envelope with lepturids from Kamikochi. The care¬ 
lessness of the above collector is further evidenced by the writer 
having seen lepturids from Kamikochi in collections sent to this 
country labeled as from Kisan, Formosa. 

‘Philip. Joum. Sci. 66: 379, published March K, 1935 

* Trans. Nat. Hiat. Soc. Formosa 26 : 540, published March 7, 1935 
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CALLICHROMINI 
Genoa AROMIA Serrille, 18M 

AKOMIA FALDKRMANNI nk». 1NSULAKI8 Oradtt nAtp m. Plat* 1. *t 1- 

Large, handsome; body largely iridescent green or violet; head 
violet-black, greenish on frons and occiput; mandibles blue lat¬ 
erally; antennae dull blackish apically, scape shiny lavender, 
blue, or green, the following three segments iridescent purplish 
blue; prothorax purplish blue with a large orange area on 
each side reaching from apex to near base and to two pairs 
of tubercles on each side of middle of disc, greenish and coppery 
below, the process bluish black; scutellum deep blue or green; 
elytra variable, greenish basally, remainder greenish purplish 
brown; legs purplish blue or greenish, tarsi testaceous; ventral 
surface dark greenish with purplish tinges. 

Head broad; antennal supports high and close; frons small; 
gene large; surface minutely punctulate, irregularly clothed 
with dark hairs Antennse slightly longer than body in male, 
three-fourths as long in female; third segment longest; fourth 
to tenth decreasing slightly, acute externally at apices. Pro¬ 
thorax broad, with a thick tubercle at each side, and six on 
disc: One behind middle of anterior margin, a pair near center 
and three posteriorly, outer posterior ones highest, subtrans- 
verse; surface with erect dark hairs, particularly on the purple 
area. Scutellum elongate-triangular, grooved. Elytra slightly 
narrowed, rounded apically, and microgranulose-punctate. Hind 
tibiee compressed and sinuate; first segment of hind tarsus not 
quite as long as remaining united. Length, 34 to 46 millimeters; 
breadth, 9.6 to 12.6. 

Holotype, male, No. 61424, United States National Museum; 
Bukai, central Formosa, altitude 1,400 meters, June 16, 1934; 
allotype, female, Hassenzan, Formosa, altitude 1,500 meters, 
June 24,1934; paratopotype, male, June 15, five paratypes, Hori, 
Formosa, altitude 600 meters, June, 1934; and one paratype, 
male, Hinokiyama, northern Formosa, altitude 1,600 meters, July 
16, 1934 (Y. Izumi) in the author’s collection; one paratype, 
Hori, in the California Academy of Sciences. 

Differs from Aromia faldermanni Saund.,® from northern 
China, as which the present form has already been recorded 
from Formosa, in being larger, in having the antennae entirely 
dark, instead of orange on the latter seven segments, and in 

* Trans. Ent. Soc. London II 2 4 (1860) 111, pi. 4, fig. 7. 
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having the orange portion of the prothorax separated into two 
spots, with the central portion violet, instead of extending com¬ 
pletely across the dorsal surface. In insularis the vertex is 
more deeply, and narrowly, grooved, the prothorax is more 
constricted before the lateral tubercles, the posterior tubercle 
of each side of the disc is more pronounced, and the scutellum is 
narrower and more deeply grooved. Specimens from northern 
Formosa (Hinokiyama) differ slightly in having the scape and 
anterior pairs of legs more greenish than purple, and the elytra 
largely greenish; but the iridescent coloration in these forms 
is exceedingly variable. 

Genu* CHLORIDOLUM Thomson, 1864 

CHLOHIDOLUM LOOCHOOANUM ratap TAIWANUM GnMltt Mbtp. Mr. Plat* 1, ■(. S. 

Moderately small; elegant, bright green; antennas violet-blue; 
legs steel-blue; pronotum bluish on disc; scutellum shiny, slightly 
bluish green; elytra frosted green, lighter on shoulders and 
along basal portion of suture, slightly darker on disc; man¬ 
dibles black at apices; palpi testaceous, with apical segments 
of both pairs brown except at apex; ventral surface bright 
green, finely clothed with short silvery pile. 

Head moderately punctured on occiput and behind eyes, more 
finely and sparsely on vertex, frons, and gerae, and finely and 
densely on mandibles; gular area transversely, and subocular 
areas sublongitudinally, corrugated; frons and vertex narrowly 
midlongitudinally sulcate to between eyes. Antenna; two and 
one-third times as long as body m male, one-third longer in 
female; scape thick, subacute ectoapically, grossly punctured, 
subobliquely grooved externally; fourth segment slightly shorter 
than third, last longest. Prothorax longer than breadth at base, 
laterally armed slightly behind middle with a blunt tubercle 
with a short, acute tip; disc transversely striolate near apex 
and base, transversely or obliquely so at sides, and longitudinally 
in middle, with the outer longitudinal striolse diverging and in¬ 
completely meeting the lateral ones in a blue, punctured area on 
each side of center; underside transversely corrugated anteriorly, 
subvermiculose punctate posteriorly; area around lateral tuber¬ 
cles smooth. Scutellum triangular, subacute behind, longitu¬ 
dinally grooved, nearly impunctate. Elytra narrowed posterior¬ 
ly; apices narrowed and obtusely angulate near suture; surface 
granulose, except along suture near scutellum where it is finely, 
transversely corrugated and shiny. Legs and ventral surface 
finely punctured. Length, 14.5 to 18 millimeters; breadth, 3 to 4. 
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Holotype, male, No. 51425, United States National Museum; 
Bukai, Formosa, altitude 1,400 meters, June 12, 1984; alloto- 
potype, female, and six paratopotypes in the author’s collection; 
one paratopotype in the California Academy of Sciences; all 
taken by the author, June 12 and 14. 

Differs from C. loochooanum Gressitt, 4 from Amami-Oshima 
Island, in being smaller, in having the elytra green instead of 
bluish, only the central part of the disc of prothorax blue, the 
labrum green instead of black, the vertex lacking ridges and 
striolte parallel to the median groove, the scutellum narrower 
and longitudinally grooved, the elytra more strongly narrowed 
and more acute apically, and the abdomen smoother. 

MOLORCHINT 

Genas KURARUA Gressitt novam 

Narrow, elytra narrowed and slightly outwardly curved pos¬ 
teriorly, slightly abbreviated; antennae with third segment mi¬ 
nute, posterior seven segments long and thickened; eyes finely 
faceted and emarginate; anterior coxae subconical, their cavities 
subacute externally, and apparently open behind; middle coxal 
cavities very narrowly open externally. 

Head longer than broad, slightly broader than prothorax; neck 
narrowest immediately behind the eyes; eyes minutely faceted, 
prominent, very narrowly constricted behind the antennal inser¬ 
tions ; the antennal supports broad, rounded; the vertex narrow, 
medially sulcate to middle of frons, with a row of punctures 
on each side; frons short and broad, an impunctate area at 
middle of apical margin and a pit at each side near clypeus; 
clypeus very broad basally, basal margin rather concave, apical 
margin slightly so; labrum transverse, very short; mandibles 
moderate, apices acute, sides densely punctate; palpi short, the 
last segment subelliptical; gense short. Antennse (male?) one- 
third longer than body, moderately thick, except for second to 
fourth segments; scape three times as long as broad, arched; 
second segment minute, longer than broad, thickened apically; 
third segment minute, no thicker than, and but twice as long 
as, second; fourth segment half again as long as third, sub¬ 
equal to scape; fifth segment large, as long as two preceding 
combined, apex broadened, external angle subacute; following 
segments similar and progressively slightly longer; apical seg¬ 
ment longest, with the apical fifth narrowed; first four segments 


' Pan-Pacific Entomol 9: 163. 
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slightly shiny and punctate, following segments dull, covered 
with minute, recumbent, bristlelike hairs. Prothorax subcy- 
lindrical, two-fifths again as long as broad, narrower than 
elytra; base as broad as middle; apex slightly narrower; disk 
fairly even, moderately sparsely punctate. Scutellum minute 
and narrow, apical portion concave. Elytra narrow, broadest 
basally, constricted antemedially, slightly narrowed posteriorly, 
not quite reaching apex of abdomen; apices narrowed exter¬ 
nally and rounded; surface with fairly dense shallow punctures. 
Anterior coxal cavities slightly rounded, broader than long, 
subacute externally, apparently open behind, moderately sepa¬ 
rated, the inlercoxal process expanded and rounded posteriorly; 
middle coxal cavities extremely narrowly open to epimera; in- 
tercoxal process of mesosternum broad, reaching just beyond 
middle acetabula, its apex concave, receiving process of meta- 
sternum; metasternum swollen and fairly densely punctured; 
metepisternum large, swollen posteriorly. Abdomen with first 
segment nearly as long as following two combined; second to last 
segments subequal, the fourth shortest. Legs fine, femora pe¬ 
dunculate and apically clavate; hind tibiae slightly arched; first 
tarsal segments slightly shorter than following two segments 
combined in anterior pair, subequal in second pair, and only 
slightly longer in hind pair. 

Genotype.—Kurarua constrictipennix Gressitt sp. nov. 

Range .—Formosa (southern tip). 

This genus is doubtfully placed in the Molorchini because the 
anterior coxal cavities are seemingly opened behind and the 
middle coxal cavities are very narrowly open exteriorly. It 
differs from most of the genera in the tribe in the very short 
third and fourth antennal segments, the smooth prothorax and 
long elytra. It differs from Kunbir in its much narrower form, 
longer and different antennae and prothorax, and more suddenly, 
and more briefly, clavate hind femora. 

KURABUA CONSTK1CTIPBNNIS Grwaitt «p. hot. PUU I. S*. t 

Black, prothorax (except anterior margin) and forelegs red; 
elytra reddish brown basally and grayish brown on apical two- 
thirds. Body clothed with reddish brown hairs above and whit¬ 
ish hairs below. 

Moderately small, narrow; prothorax long and plain; elytra 
constricted antemedially, narrower and divergent posteriorly, 
not quite reaching apex of abdomen; antennae slightly longer 
than body, third segment minute, only twice as long as second, 
and two-thirds as long as fourth, the latter equal to scape, fol- 
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lowing segments long and thick, slightly flattened; legs fine, 
femora pedunculate and clavate, hind pair barely so for apical 
third. Length, 9.2 millimeters; breadth, 1.8. 

Holotype, male (?), California Academy of Sciences; Kuraru, 
Koshun, near South Cape, Formosa, altitude 140 meters, April 
10, 1932, taken by the author. 

This species superficially resembles Cleomenida eetigera Schw. 
in appearance, because of its narrow form, red thorax, and 
clavate femora, but is easily distinguished by its peculiar an- 
tennse, more cylindrical prothorax, and narrowed elytra. 

Genus MERION(EDA Paacoe, 1858 

Matsushita 6 has synonymized Merionoeda uraiensia Kano* with 
M. formo 80 .no, Heller 7 and Mitono 8 has followed him. These 
species, however, are quite distinct. The two may be distin¬ 
guished as follows: 

Eighth a ud ninth antennal segments one-fourth as broad as long; middle 
femora clavate for less than apical half; hind femora clavate for only 
apical third, the club narrower than head; tibtal spines inclined. 

M uraiens ts Kano (fig. 6). 
Eighth and ninth antennal segments half as broad as long; middle femosa 
clavate for their apical half, hind femora clavate for nearly their 
apical half, the club as broad as the head; tibial spine subperpen¬ 
dicular M. formoaaita Heller (fig. 7). 

CLYTINI 

Genus XYLOTRECHUS Chevrolet, I860 

XTLOTKKCHUS HUFONOTATUS Gnultt «p. nor. Pl«t* 1, l(. » 

Moderately small, narrow, attenuated posteriorly; body black, 
except for an orange-red pronotal spot centered slightly before 
middle of disc; surface densely clothed above with green pile, 
paler on scutellum, and below with greenish gray, paler at the 
sides; antennae basally with sparse, fine, greenish hairs, apically 
with microscopic recumbent hairs; legs sparsely clothed with 
suberect, and some longer erect, pale hairs. 

Head abbreviated below; surface granulose punctate, with 
some large punctures below eyes; vertex and frons with a pair 
of approximate carinae, converging at each end, on middle of 
vertex, and lower part of frons; frons narrow, subparallel, 
very slightly narrowed in middle, lateral carinse obscure; eyes 

"Journ Fac Agr. Hokkaido Imp. Univ. 34 2 (1938) 229. 

* Ins. Matsumunana 5 (1930) 43, fig. 1. 

T Ent Blitt 20 1 (1924) 82 

'Mushi 8 1 (1935) 53. 
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inverted comma-shaped; palpi fine, apical segments twice as 
long as broad, rounded-truncate, not broadened, apically. An¬ 
tennae (female) short, fine, thickened apically; scape over twice 
as long as second segment and slightly longer than third; fourth 
and fifth subequal, each slightly shorter than third; following 
decreasing; tenth hardly longer than its diameter. Prothorax 
longer than broad, subcylindrical, only slightly swollen at sides; 
apex nearly as broad as base; disc somewhat raised postme- 
dially, surface densely and fairly heavily punctured, some very 
large shallow punctures at sides. Scutellum rounded, less than 
twice as broad as long. Elytra slightly broader than pro- 
thorax, not quite twice as long as head and prothorax united, 
gradually narrowed posteriorly; apices eubtransversely trun¬ 
cate, a very short tooth at sutural angle; surface densely and 
finely punctured. Metepistemum very narrow, apparently 
broader posteriorly. Legs with femora only slightly swollen; 
middle femora most heavily punctured; hind femora slightly 
exceeding elytral apices; first segment of hind tarsus two and 
one-half times as long as following two united. Length, 11.5 
millimeters; breadth, 2.8. 

Holotype, female, a unique, California Academy of Sciences; 
Hassenzan, Formosa, altitude 1,800 meters, June 21,1932; taken 
by the author. 

Differs from X. cinerascens Matsushita in its smaller size, 
more parallel and less prominently carinate frons, the two sides 
of the narrowly elliptic carinse very close, the prothorax more 
cylindrical, the scutellum narrower, and the first segment of 
hind tarsus relatively shorter. 

Genas PERISSUS Chevrolet, 1863 

PER1S8 l/S GRMELTS GrMsJtt up. nor Pl.Ce I, «■ «. 

Small, abbreviated, subparallel; body black, fairly well clothed 
with pale greenish gray pubescence, whitish on sides of hind 
margin of prothorax and undersurface of body, where it is 
denser on sides of meso- and metathorax; body also with many 
erect pale hairs, except on tarsi and posterior three-fourths of 
elytra; antennae with some moderate hairs on scape and a few 
projecting ones on inner side of following four segments, be¬ 
sides very fine pubescence covering their entire surface. 

Head wider than high in front; finely punctured, with some 
large punctures on occiput and geiue; antennal insertions moder¬ 
ately distant, hardly raised; vertex plain; eyes inverted com¬ 
ma-shaped, deeply constricted; frons nearly as broad as long; 
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clypeus glabrous apically, apical palpal segments subtransversely 
truncate. Antennae (female) hardly over half body length, some¬ 
what thickened apically; scape as long as second and third 
segments combined; fourth shorter than third, equal to fol¬ 
lowing; latter few, slightly shorter. Prothorax subcylindrical, 
no longer than broad, slightly broader at apex than base, slightly 
swollen at sides; granulose-punctate above. Scutellum short, 
broad, and rounded. Elytra twice as long as head and prothorax 
united, broader than prothorax, slightly narrowed posteriorly, 
separately narrowed and subobliquely truncate at apices; sur¬ 
face minutely granulose-punctate. Legs fine; hind femora and 
tibise sinuate, the femora reaching just beyond elytral apices; 
first segment of hind tarsus barely twice as long as following 
two segments united. Length, 8 millimeters; breadth, 21. 

Holotype, female, a unique, California Academy of Sciences; 
Taiheizan, Formosa, altitude 1,600 meters, May 10, 1932; taken 
by the author. 

Differs from P. kankauensis Schwarzer and the other species 
of the genus in lacking spots or fasciae. The head is very 
short in front, the prothorax short and the scutellum broad. 

Genus RAPHUMA Pimoc, 1858 

BAPBUMA NOTABILOIDES CiwHt »». hot Plato I. Sc. 4. 

Large, cylindrical, subparallel; body black, densely clothed 
with green or gray pubescence, paler beneath and nearly white 
at sides, marked with black as follows: A transverse suboval 
black Bpot on each side of middle of disc of prothorax, elytra 
with the external margins narrowly so for moat of their length, 
each with a straight longitudinal stripe from humerus to end 
of first third, a line curving out from behind scutellum, ex¬ 
tending posteriorly, then transversely outward, joining end of 
humeral stripe, next a fairly large irregular median spot, touch¬ 
ing margin but not suture, and finally a large, free, subcircular 
spot, one-fourth from apex; antennae clothed with fine, adpressed, 
greenish gray hairs; some suberect brownish hairs on underside 
of third and fourth segments; legs with the fine hairs goldish 
on tarsi, some brownish spinelike hairs on undersides of femora 
and tibiae. 

Head strongly punctured on either side of occiput and below 
eyes; eyes large, distant; frons slightly longer than broad, nar¬ 
rowed basally. Antennae five-sixths as long as body in male, 
four-fifths in female; third segment longer than scape; fifth 
to seventh subequal, each longer than fourth and shorter than 
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third; remaining shorter; Beventh to tenth broadened externally 
at apices. Prothorax broadest behind middle, narrowed apically; 
surface finely granulose. Scutellum rounded behind. Elytra 
slightly broader than prothorax, less than twice as long as an¬ 
terior part of body; apices subobliquely truncate, dentate at 
both angles. Legs fairly fine; hind tarsi with first segment 
twice as long as following two united. Length, 17 to 20 mil¬ 
limeters; breadth, 4 to 4.5 

Holotype, male, No. 51426, United States National Museum; 
Sakahen, eastern Formosa (southwest of Karenko), altitude 
1,350 meters, July 13, 1934, two paratopotypes and a female 
doubtfully referred to this species, Hassenzan, Formosa, altitude 
1,400 meters, June 23, 1934, in the author’s collection; all taken 
by the author. 

This species is very similar in size and markings to Chlorr- 
phorus notabUis Pascoe, and quite probably represents the form 
recorded from Formosa as that species. It differs from the 
latter in having the antennse much finer, with the third segment 
longer than the first, the pronotum smoother, and the legs much 
finer, with the first tarsal segment much longer. Differs from 
Raphuma virens Matsushita in its much larger size, more sul¬ 
phurous coloration, more swollen prothoracic disc, and relatively 
longer third antennal segment and first hind tarsal segment. 
One of the paratopotypes is gray instead of yellowish green, 
with the markings less distinct. The specimen from Hassenzan 
is entirely gray. 


Genoa DEMONAX Thomson, I860 

DEMON AX MATSUSHITA! Crwrill *p nor plat* 1, «r II. 

Small, narrow, parallel; black, clothed with gray pubescence; 
elytra with three pairs of dull black fasciae, the first consisting 
of a narrow oblique line from suture just behind scutellum to 
middle of disc, one-fifth from base, and a curved humeral line 
which nearly meets the former at its apex, second a moderately 
broad suboblique band slightly before middle, reaching from 
suture to margin, narrower anteriorly near suture, third trans¬ 
verse, wide, one-fourth from the apex, slightly constricted at the 
suture, all the bands with a few intermixed gray hairs and 
their margins indefinite, scutellum and undersides of pro- and 
mesothorax whitish gray; some suberect pale hairs on legs 
and undersurfaces of basal antennal segments and apices of 
following segments. 
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Head small, as deep as wide; occiput with some large punc¬ 
tures at sides; eyes distant, deeply emarginate; vertex concave; 
antennal supports subacute internally; frons longer than broad, 
broader apically. Antennae nearly as long as body in male, 
reaching to last quarter of elytra in female; scape not swollen 
apically, twice as long as second segment; third nearly half 
again as long as scape and fourth; fifth longer than fourth and 
following; third and fourth each with an apical spine one- 
fourth as long as the following segment, that of the fourth 
the longer. Prothorax one-fourth longer than broad, and very 
briefly constricted at apex and base; sides moderately swollen; 
surface shallowly reticulate-punctate with a few deeper punc¬ 
tures posterolaterally. Scutellum narrowly rounded behind. 
Elytra slightly broader than prothorax, parallel; apices trans¬ 
versely subsinuate-truncate, external angles minutely toothed. 
Legs fine; hind femora hardly swollen; hind tarsi shorter than 
tibiae, first segment nearly twice as long as remaining united. 
Length, 8.5 millimeters. 

Holotype, female, No. 51427, United States National Museum; 
Hassenzan, Formosa, altitude 1,800 meters, June 24, 1934; and 
paratopotype, male, in the author’s collection, taken the same 
day. 

Differs from D. eauteri Matsushita in its slightly larger size, 
more briefly spined third and fourth antennal segments, and 
narrower elytral bands, the first extending obliquely from be¬ 
hind scutellum beside another on humerus. Named in honor 
of Mr. Masaki Matsushita, of Toyohara. 

Genas CHLOROPHORUS Chevrolet, 1863 

OBLOaOPHOKUS DEMONACOIDBS Gnasltt a*, ui. Plato 1, •*. 11. 

Laterally compressed, slightly narrowed behind; body black, 
orange at either side of scutellum, largely clothed with pubes¬ 
cence: head and antennte sparsely clothed with gray; prothorax 
largely clothed with grayish green, greenish yellow at each 
side of basal margin and greenish white beneath; scutellum 
densely clothed with pale yellow; elytra black, Blightly yellowish 
on basal margin and crossed by fasciae of greenish yellow, the 
first extending obliquely from suture Blightly behind scutellum 
to one-third from base, where it turns exteriorly and somewhat 
anteriorly, not reaching margin, the second transverse, two- 
thirds from base, broad at suture, narrowing laterally, not 
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reaching margins, its hind margin straight, the third an oblique 
apical spot bounded by a line from suture, halfway between 
second band and apex, to external apical angle, blade portions 
with some adpressed bronzy hairs visible in certain lights; ven¬ 
tral surface grayish below and yellowish at sides; legs moderately 
dothed with redining, and a few erect, hairs; some erect pale 
hairs on head, underside and bases of prothorax, and elytra; 
antennae with some internal hairs fused to form false, subapical 
spines on most of the segments. 

Head deep, hardly broader than apex of prothorax, heavily 
punctured, a few larger and shallower punctures on sides of 
oedput; antennal insertions distant; frons twice as high as wide, 
slightly broader apically, a low median carina extending most 
of its length; geiue fairly long; apical palpal segments broad¬ 
ened and subobliquely truncate apically. Antennae (female) 
fine, just over half as long as body; scape small, three times 
as long as second segment, equal to third; fifth just longer than 
fourth, shorter than third; remaining shorter than fourth, suc¬ 
cessively diminishing in length. Prothorax one-fourth longer 
than broad, hardly narrower at apex than at base, only slightly 
swollen at sides; surface granulose. Scutellum broadly scuti- 
form. Elytra not quite twice as long as head and prothorax 
united, slightly broader than prothorax, moderately narrowed 
posteriorly; transversely subsinuate-truncate apically; base 
swollen in middle; surface finely punctate. Ventral surface 
fairly densely and fine-punctured; visible portion of metepister- 
num hardly broader anteriorly than posteriorly. Legs fairly 
long, the hind femora extending one-fifth their length beyond 
elytral apices; middle femora very heavily punctured; hind tarsi 
with first segment nearly half again as long as remaining united. 
Length, 12 millimeters; breadth, 3. 

Holotype, female, a unique, California Academy of Sciences; 
Suisha, by Lake Candidius, central Formosa, altitude 750 meters, 
May 31, 1934. 

This species is not closely related to any other species of the 
genus known to me. It differs structurally from C. signatieoUis 
Chevr. in having the head longer, the antenme finer, more dis¬ 
tantly inserted, and with false subapical spines, the prothorax 
narrower, the scutellum smaller and the hind legB longer; it is 
very similar in markings to large specimens of Perissus lean- 
kauensis Schwarzer. Possibly this species should be placed in 
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Demonax, because the antennal insertions are rather distant, but 
the Bpines on the inner sides of antennal segments are composed 
of groups of hairs instead of extensions of the segments, and 
furthermore, the third antennal segment is not longer than the 
scape. 

CBLOKOPHOSUS MIWAI Gncaltt 19' nr. Plat* 1. U- II. 

Cylindrical, parallel; black, largely clothed with dense green 
pubescence; head and antennse green; prothorax green, with a 
black spot on each side, and a wide, inverted Y-shaped black 
marking on disc; scutellum green; elytra green, marked with 
three sets of fascise: The first a zerolike mark on basal portion, 
not touching suture, barely touching base, and with a short ex¬ 
tension along external margin; the second a wide, transverse 
band at middle, nearly straight behind, and extending anteriorly 
some distance along suture, another anterior extension joining 
hind part of zerolike mark at side; the last a large, squarish 
spot in last third, free from suture and apex, but touching mar¬ 
gin; ventral surface clothed -with paler green, nearly white on 
the pleura; legs sparsely clothed with grayish green. 

Head higher than wide; frons squarish; eyes inverted com¬ 
ma-shaped; antennal insertions fairly close; occiput heavily 
punctured on sides. Antennse (female) slightly more than half 
as long as body; scape slightly arched, barely longer than third 
segment; fourth slightly shorter than third; following gradually 
decreasing; most of the segments with a row of fine setse below. 
Prothorax subglobular, slightly longer than broad, narrower at 
apex than base. Scutellum slightly narrowed, rounded at apex. 
Elytra fairly long, slightly narrowed; apices obliquely truncate; 
hardly toothed at either angle. Legs fairly fine; hind tibise 
fairly prominently spined internally at apex; hind tarsi with 
first segment as long as remaining united. Length, 15 to 15.5 
millimeters; breadth, 3.6. 

Holotype, female, United States National Museum; RaraBan, 
northern Formosa, altitude 1,750 meters, July 28, 1934; para- 
type, female, in the author’s collection, Hori, Formosa, July, 
1934; paratype, male, Tai Kwong, Lam Mo district, Hunan 
Province, China, July 26 to 28, 1934 (F. K. To), in the collec¬ 
tion of the Lingnan Natural History Survey and Museum, 
Canton. 

Very similar to C. variue, of Europe, and C. dubius Matsushita, 
of Formosa, differing from both in having the elytra longer, the 
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pubescence green instead of yellowish gray or whitish gray, 
the discal marking of prothorax different, and other characters. 

STENASPINI 

Gena* BUNOTHORAX Gresaitt novum 

Body strongly compressed dorsoventrally, antennee with basal 
segments tufted; prothorax 11-noded; elytra tricarinate; legs 
short. 

Head abbreviated anteriorly; frons short, vertical; vertex 
broad, concave, grooved medially; occiput smooth, impunctate; 
eyes deeply constricted, moderately finely faceted, closely ap¬ 
proaching mandibles; sense minute; palpi short, apical segments 
compressed, truncate apically. Antennse (male) half again as 
long as body, first Bix segments heavily clothed with long black 
bristles on apical half, following segments with only a few hairs; 
scape strongly thickened, shorter than third segment; second 
longer than broad; third and fourth equal, each slightly shorter 
than fifth to tenth, which are subequal; last twice as long as 
third; fourth to ninth subangulate externally at apices. Pro¬ 
thorax nearly twice as broad as long; disc with nine more or 
less rounded tubercles, one at each side near anterior margin, 
a pair just before middle, one behind center and two at each 
side near hind margin; each side also with a strong, blunt tu¬ 
bercle ; some large, irregular punctures between, or on sides of, 
tubercles; surface furnished with long black bristles, as on head. 
Scutellum equilaterally triangular, subacute, concave basally. 
Elytra separately produced anteriorly at middle of base; narrow 
basally, hardly broader than prothorax, very slightly broadened 
posteriorly, rounded apically; disc with three strongly raised 
lines, another weaker one between outer two; surface densely 
and grossly punctate, reticulate, glabrous, a few short black 
hairs along posterior portions of outer margin. Prosternal 
process rounded, prominent; mesosternal process narrow, 
squarish in lateral outline, slightly more prominent anteriorly; 
middle coxal cavities open externally. Legs short; first seg¬ 
ment of hind tarsi less than twice length of second. 

Genotype.—Stemoplistes takasagoensis Kano. 

Range. —Formosa. 

This genus differs from Stemoplistes Guer. in having a much 
flatter body, shorter, tuberculate prothorax, plumed antennse, 
more strongly carinate and punctate, and more glabrous, elytra, 
longer pro- and mesosternal tubercles, and shorter legs. 
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BUNOTHOKAX TAEASAOOSNBIS dot), put* 1, If. I. 

Stenurplistet takasagomeie Kano, Kontyu (Tokyo) 9 (1988) 278. 

Body black, elytra bright red; basal antennal segments with 
tufts of posteriorly directed black bristles; head and prothorax 
with erect black bristles; prothorax shiny, with eleven rounded 
tubercles; elytra nearly naked, strongly punctured and ribbed. 
Length, 13 to 16 millimeters. 

Distribution. —Formosa, Arisan (type locality) ; Taiheizan, 
a male in the author’s collection, June, 1934. 

MESOSIN1 

G«mu SAIM1A Pmscoe, 1866 

(?) 8AIMIA HtBTICORNIB Or*Mltt tp nor. put* 1. Sc. II. 

Moderately narrowed, subparallel; antenna; very hairy pos¬ 
teriorly. Body black, clothed with pubescence of mottled gray- 
brown, marked with brown, light gray, and ochraceous; head 
incompletely clothed with pale buff, mottled with darker in 
front and with a pair of longitudinal dark brown stripes on 
occiput, and another behind each upper eye lobe; antennse with 
scape gray, the following segments pale gray basally and black 
apically, apical segments largely black, long internal hairs sim¬ 
ilarly colored, longer and denser posteriorly; prothorax gray- 
brown, spotted anteriorly with ochraceous and with four indis¬ 
tinct dark stripes on disc; elytra whitish gray, dotted with black 
punctures, crossed by two irregular brown fascise, one behind 
base, the other behind middle, and spotted irregular with ochra¬ 
ceous ; undersurfaces densely clothed with gray and ochraceous, 
reddish on posterior margins of abdominal segments, also some 
flying gray hairs; legs brown and buff; tarsi with first, second, 
and last segments light gray basally, black apically, the third 
entirely black. 

Head sparsely punctured; eyes Bmall, the two lobes connected 
by a fine line; frons higher above than below. Antennse one- 
fourth longer than body, apical segments and apical portions 
of basal segments clothed internally with long hairs; scape 
with an incomplete cicatrix; third segment longer than scape 
and fourth; following rapidly decreasing in length. Prothorax 
broader than long, tuberculate anteriorly at sides; disc with 
five swellings, a pair of elongate ones in the middle and three 
in a transverse row near base. Scutellum small and narrow. 
Elytra broad, rounded behind; surface sparsely and heavily 
punctured. Sternal processes with opposing faces vertical. 
Length, IS to 14 millimeters; breadth, 4.6 to 6. 
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Holotype, female (?), No. 51429, United States National 
Museum; Hassenzan, Formosa, altitude 1,300 meters, June 21, 
1982; two paratopotypes in the author’s collection, and a para- 
topotype in the California Academy of Sciences (Van Dyke 
collection), June 22 to 26, 1934. 

This species differs from S. altemane Schwarzer with its 
hairy antenna;, the scape and apical segments shorter, its tuber- 
culate prothoracic disc, and its vertical sternal processes. 

HIPPOPSINl 

Grans PSEUDOCALAMORIUS Kraatz. 1879 

P8KUDOCALAMOBIIJ8 LEPTIBBIMU8 Graaitt <p. n.y. Plat* 1. I(. 14. 

Extremely narrow and elongate, antennse very fine and long, 
head fully as deep as rest of body; brown, anterior femora and 
scape dull reddish brown, rest of antennse dark brown; head 
and thorax blackish brown, reddish brown on posterior margin 
of pronotum, clypeus dark amber, labrum light reddish brown, 
mandibles and palpi dark reddish brown, elytra dull chocolate- 
brown, redder at sides, legs and abdomen very dark chocolate- 
brown; antennse with basal five segments clothed below with 
fine erect hairs, rest of body very finely clothed with minute, 
pale grayish brown hairs, sparser on elytra and denser on midline 
of pronotum, scutellum, and basal portion of elytral suture. 

Head squarish in front, excluding mouth parts, broadest at 
eyes, slightly broader across gens? than at antennal tubercles; 
vertex fairly deeply concave between antennal tubercles, which 
are prominent, and swollen internally; frons weakly convex, 
apical margin slightly concave; clypeus short, impunctate; 
labrum convex, punctulate; palpi with apical segments of each 
pair swollen basally and acutely attenuate apically. Antennse 
two and one-half times as long as body, exceedingly fine; scape 
cylindrical, reaching well beyond middle of prothorax; second 
segment barely longer than broad; third segment longer than 
first and shorter than fourth; fourth to tenth subequal; eleventh 
nearly double third. Prothorax roughly cylindrical, one-third 
longer than broad, widest before and behind middle. Scutellum 
longer than broad, rounded behind. Elytra long and narrow, 
slightly narrowed posteriorly; apices narrowed externally and 
produced into a blunt point at suture. Abdomen with first 
segment nearly twice as long as fourth, others subequal. Legs 
with femora swollen, hind pair no longer than first abdominal 
segment. Body largely finely punctured, elytra subseriately, 
abdomen most finely, and antennse and lateral portions of meta- 
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sternum most heavily. Length, 10.5 to 12 millimeters; breadth, 
1.5 to 2. 

Holotype, female, No. 51428, United States National Museum; 
Arisan, central Formosa, altitude 2,800 meters, May 23, 1934, 
three paratopotypes, females. May 23 to 25, and a paratype, 
male, Taiheizan, northeastern Formosa, altitude 1,800 meters, 
May 8, 1932, in the author’s collection; all collected by the 
author. 

This species differs from P. filiformis Fairm. in being smaller 
and less parallel, in having the an ten n* finer and less hairy 
below, and the elytra acute apically and lacking longitudinal 
stripes. 

Genas METOPOPLECTU8 Owritt noruoi 

Frons trapeziform; head directed posteriorly below; anten¬ 
nae very long, scape swollen apically; prothorax nontuberculate; 
anterior coxal cavities closed behind; middle coxal cavities open 
exteriorly; tarsal claws moderately divergent; form only mod¬ 
erately elongate, narrow in fore body; shoulders prominent; 
elytra slightly narrowed posteriorly. 

Head as broad as prothorax, subacute at apex, nearly twice 
as broad at gens as at antennal tubercles, which latter are 
prominent and close; frons higher than wide, subparallel; eyes 
small, almost entire, hardly extending behind antennal supports, 
not very finely faceted; genie large; clypeus short; labrum with 
apical margin slightly concave; palpi with last segment of each 
pair narrowed and subacute apically. Antennse two and two- 
thirds to three and one-half times as long as body; scape reach¬ 
ing nearly to posterior margin of prothorax, gradually swollen 
posteriorly, second segment about as long as broad; third to 
tenth subequal and nearly as long as first; last longer than two 
preceding combined. Prothorax cylindrical, one-fourth longer 
than broad; base hardly broader than apex, two-thirds as broad 
as elytra. Scutellum as long as broad, rounded behind. Elytra 
very slightly narrowed in basal three-fourths; apices fairly 
abruptly narrowed, and narrowly rounded, or subtruncate, at 
suture. Abdomen with first segment not quite as long as fol¬ 
lowing two united. Legs short; femora moderately swollen; 
hind pair reaching to middle of abdomen; middle tibite obliquely 
grooved exteriorly; tarsi nearly as long as tibiae, the hind pair 
with the first segment barely as long as the following two united, 
last longest. 

Genotype.—Metopoplectus taiwanensis Gresaitt sp. nov. 

Range .—Formosa and eastern China. 
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This genus is established for the following new species, as 
well as for Cleptometopvs orientalis Mitono and an undescribed 
species from China. 

Differs from Cleptometopus Thomson in being broader, in 
having the head shorter and less acute, the frons broader, the 
scape more swollen apically, the succeeding antennal segments 
lacking long apical hairs, the prothorax being less elongate 
and less narrowed apically, the elytra less attenuated, less heavi¬ 
ly punctured basally, and not spined posteriorly, their surface 
with concave areas; and from Pothyne in having the superior 
lobes of eyes lacking, the antennae much less hairy, the scape 
swollen, the prothorax narrower, and the elytra shorter. The 
form is less linear than in most Hippopsini, the elytra being 
considerably broader than the head and prothorax. 

mrorOPLBCTUS TAIWANKNBIS Gnnltt ip. BW. Plata I, l|. II. 

Largely dull chocolate-brown, elytra partly very light brown, 
body clothed below with short grayish brown hairs and above 
with dark chocolate, and light tawny brown, hairs; front of head 
slightly reddish brown with a few pale hairs, thicker at sides, 
occiput blackish brown with a narrow midlongitudinal stripe of 
tawny hairs, and similar clothing behind eyes; antennae with 
scape reddish brown on basal two-thirds, the apex blackish, 
remaining segments light brown basally, and dark chocolatc- 
brown apically; prothorax with a median, and two lateral, broad, 
longitudinal tawny stripes; scutellum tawny; elytra dark brown 
basally, a few oblique pale stripes extending from basal portion 
of disc, humerus, and lateral margin, converging and meeting 
suture before middle, then an oblique dark brown area, irregular 
posteriorly and broader at suture, along which it extends pos¬ 
teriorly, joining inner one of two longitudinal subapical dark 
stripes, inner one not adjacent to suture, extreme apex dark, 
intervening postmedian and subapical areas pale brown. 

Head fairly densely and finely punctured, not quite as broad 
near apices of gense as at eyes, much narrower across antennal 
tubercles; eyes small, entire, very slightly longer than broad, 
rounded below and bluntly angulate above. Antennse three to 
three and one-half times as long as body; scape swollen apically, 
very slightly longer than third segment; third to tenth sub¬ 
equal, last very long; five basal segments sparsely clothed below 
with short fine hairs. Prothorax barely longer than broad, very 
slightly swollen in middle; basal two-thirds as broad as elytra; 
surface fairly densely, and finely, punctured. Elytra very slight¬ 
ly narrowed in basal three-fourths; apices narrowly rounded at 
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suture; surface fairly densely, and moderately heavily, punctured 
in twelve or more rows, less heavily so posteriorly. Ventral sur¬ 
face moderately punctured, more heavily on sides of metasternum 
and more finely on abdomen. Length, 9.5 to 10.3 millimeters; 
breadth, 2.2 to 2.5. 

Holotype, female, No. 51430, United States National Museum; 
Sakahen, northeastern Formosa, altitude 1,100 meters, July 16, 
1934; allotype, male, Hori, central Formosa, at about 600 meters, 
June 9,1934, in the author’s collection; both taken by the author. 

Differs from M. orientalw (Mitono) in its smaller size, its 
more swollen, and more arched, antennal scape, its less cylin¬ 
drical prothorax, its rounded, instead of subacute, elytral apices, 
and its strongly punctured metasternum. The elytra are alRo 
less densely punctured than in the latter. 

Genu ARISANIA Greoiitt novum 

Elongate, parallel-sided, cylindrical; frons narrow, broadest 
at antennal tubercles, which are very prominent; antennte twice 
as long as body; pronotum with a small tubercle at each side; 
anterior coxae subglobular, separate, closed behind; middle coxal 
cavities open exteriorly; middle tibice grooved externally; legs 
short, hind femora nearly as long as first two abdominal seg¬ 
ments, tarsal claws divaricate; elytra long, rounded-truncate 
apically. 

Head as broad as prothorax, higher than wide, directed slight¬ 
ly posteriorly below; eyes moderately narrow and long, very nar¬ 
rowly constricted behind antennal supports, ventral lobe large, 
fairly closely approaching mandibles, dorsal lobe minute; anten¬ 
nal tubercles large and very prominent, contiguous basally, di¬ 
verging at an angle of 100°; frons higher than wide, broadest at 
antennal supports, Bubparallel below, swollen; clypeus short; la- 
brum longer than clypeus, more than half as long as broad, 
punctulate; mandibles short, very thick basally; genie minute; 
palpi with the apical segment of each pair subfusiform, thickened 
basally and truncate apically. Antennse two and one-half times 
as long as body in male, twice as long in female; scape reaching 
to about middle of prothorax, subcylindrical, narrow at base, 
thickest before apex, external apical margin slightly emarginate; 
second segment broader than long; third to seventh segments 
subequal, cylindrical, progressively slightly longer and finer; last 
four segments shorter and finer; last longer than tenth, shorter 
than third. Prothorax as long as broad, broader at apex than 
at base; slightly constricted before the base, furnished with a 



•i. i Gressitt: New Formosan Beetles, III 107 

short, conical tubercle at each side, slightly behind middle; a 
slight swelling behind middle of disc; middle of posterior margin 
raised. Scutellum nearly as long as broad, rounded truncate 
behind. Elytra long, parallel, slightly constricted before mid¬ 
dle, very slightly narrowed and subobliquely truncated at apices; 
surface subseriate-punctate. Anterior cox® prominent, subglo- 
bose, their cavities angulate externally, separate, closed behind; 
middle coxse less prominent, their cavities open externally to 
epimera; metasternum swollen at sides and abruptly declivitous 
apically; metepisternum narrowed posteriorly. Abdomen with 
last segment as long as first; second, third, and fourth succes¬ 
sively shorter; last segment slightly emarginate below at apex in 
male, concave in apical half in female. Legs short, femora mod¬ 
erately swollen; tarsi as long as tibise, first segment of hind 
pair not as long as following two segments combined, claws di¬ 
varicate. 

Genotype.—Arisania submarmorata Gressitt sp. nov. 

Range .—Formosa (central). 

This genus is doubtfully placed in the Hippopsini, differing 
from the characteristic genera in having the frons narrowed 
apically, the antennse not ciliate below, except for scape, the pro¬ 
thorax with a small tubercle at each side, and the tarsal claws 
divaricate. Differs in form from Pseudocalamobius in being 
broader and more cylindrical, with the antennse thicker, and 
shorter in the male. 

AR1SAN1A SUBMARMORATA GnwHt ■». nor. PUU 1. •(. It. 

Elongate, parallel; elytra two and one-half times as long as 
head and prothorax united; frons narrowed apically; antennal 
tubercles prominent; prothorax slightly tuberculate laterally; 
hind femora hardly reaching to end of Becond abdominal seg¬ 
ment. 

Reddish brown, blackish on front of head, middle of prothorax 
and ventral surface of body; body largely covered with short, 
recumbent brown hairs, forming mottled patterns: antennse 
poorly clothed, scape only with very short, fine, erect hairs be¬ 
low; head, prothorax, and scutellum with light rusty brown hairB, 
an irregular naked patch in middle of disc of latter; elytra 
with a small, irregular, subbasal, discal spot and the apical third 
largely light rusty brown, a short, transverse, hairless band pre¬ 
ceding the latter area, anterior three-fifths thinly and irregularly 
clothed with small spots of grayish brown hair; ventral surface 
grayish brown, sides of metathorax, apical segments, and sides 
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of basal segments, of abdomen irregularly rusty. Length, 7.5 
to 10.5 millimeters; breadth, 1.5 to 2.5. 

Holotype, male, No. 61431, United States National Museum; 
Arisan, Formosa, altitude 2,250 meters, June 4, 1982, allotopo- 
type female, and 3 male paratopotypeg in the author’s collection, 
all taken the same day by the author. 

The middle portion of each antennal segment is pale in the 
female. 

Gemu OBEREA Mulunt, 1839 

OBDUA MUTVITHOKAX Onaaitt ip. in. Plat* 1, If. IT. 

Elongate, prothorax short, elytra long, narrowed after basal 
third and slightly expanded preapically; head and antennn pitch 
black, except for amber-colored clypeus and pale orange palpi; 
prothorax pale orange below, duller orange above with a very 
small black spot at each side near base; scutellum brownish 
black; elytra grayish black along suture and shiny black on 
shoulders, sides, and apices, yellow on middle of basal margin 
and with a walnut brown stripe along middle of disc to near 
apex, dotted with black punctures, subhumeral areas orange; 
ventral surface orange, except for black metepistemum, posterior 
three-fourths of metasternum, lateral margin of first, sides of 
second and third, and all but base of fifth, abdominal segments, 
hind tibiae, external margins of anterior and middle tibiae and 
tarsi above, except for base of third segment and large part of 
last, which is brown. Forebody and underside clothed with 
short, reclining hairs and longer and sparser erect pale or golden 
hairs, those on last abdominal segment and the erect ones on 
head black, elytra with pale reclining hairs on inner black por¬ 
tion and some erect ones on basal portion, the brown stripe nearly 
naked, shiny. 

Head strongly swollen in front, very slightly concave on ver¬ 
tex, fairly heavily punctured except on posterior portion of occi¬ 
put; eyes large, deeply constricted, ventral lobe broader than 
long, closely approaching mandibleB. Antennae (female) reach¬ 
ing to last fifth of elytra, all segments except second subequal in 
length. Prothorax very short, two-thirds as long as broad, 
hardly as broad as elytra at base, swollen above and with a 
raised area at each side; surface irregularly punctured, more 
sparsely on center of disc. Scutellum short, its posterior mar¬ 
gin transverse. Elytra fully four times as long as head and 
prothorax united, narrowed and subparallel after first quarter, 
slightly expanded in last fifth; apices obliquely emarginate in¬ 
ternally, with a small tooth at suture and a larger .one at exter- 
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nal angle; surface with six longitudinal rows of large punctures. 
Mesepistemum moderately punctured, narrowed and raised 
above; metepisternum heavily punctured; metasternum punc¬ 
tured moderately at sides, more finely anteriorly; abdominal 
segments slightly punctured at sides. Legs short, hind femora 
reaching but slightly beyond end of first abdominal segment. 
Length, 19 millimeters; breadth, 2.5. 

Holotype, female, California Academy of Sciences; Hori, For¬ 
mosa, altitude 500 meters, June 9,1934; collected by the author. 

This species differs from 0. binotaticollis Pic in having the pro¬ 
thorax short, the elytra much more attenuate, more oblique at 
the apices, more heavily punctured, relatively naked and partly 
brown, and the last abdominal segment shiny black except at 
base; it differs from 0 . holoxantha formosana Pic in having the 
head broader, the prothorax much shorter, and the elytra more 
attenuate, besides being largely black and brown. 

JAPANESE NAMES 

1. Aromia faldermanni insularis subsp. nov. Kikubi-usubane-karoikut 

2. Chlortdolum loochooamim taiwanum subsp. nov Taiwan-midori- 

kamikiri. 

3 Kurarua conatrictipexims gen. et up. nov. Kuraru-hosobane-kamikm. 

4. Merioncsda uraxensia Kano. Urai-momobuto-hana-kamikiri 

6. MertoruBda formosana Heller Momobuto-hana-kamikiri. 

6. Xylotrechus rufonotatus sp. nov Ak&mon-tora-kamikiri 

7. Peruaus grtaeus Bp. nov, Usuao-tora-kamikiri 

8. Rapkuma notabtloides sp. nov. Sakahen-tora-kamikin. 

9. Demonax matsxi&kitai sp. nov. Matauahita-tora-kamikiri 

10. Chlorophorus dcmonacoxdcs sp. nov. Suisha-tora-kamikin 

1. Chlorophorus miwai sp. nov. Miwa-tora-kamikiri. 

12 Bunothorax gen. nov takasagoensis *(Kano) Takasago-beni-kami- 
ldri. 

3. (?) Saxmxa hxrticorms sp. nov. Kehige-gomafu-kamikiri. 

4. Pseudocalamobius leptissxmus sp. nov. Koxan-dnboso-kamikiri. 

l5 Metopoplectus taxwanensxs gen. et sp nov Hime-ebicha-higenaga- 
kamikiri. 

6. Arxsan to submarmorata gen et sp. nov. Ansan-higenaga-kamikiri. 

7. Oberca brevithorax sp. nov. Tankubi-ringo-kamikiri. 

ERRATUM 

In the preceding paper of this series, Philip. Journ. Sci. 58 
(1935) 253-266, on pages 259, 260, and 266, the genus should 
read Anoploderomoipha, instead of Anoplodermorpha. 




ILLUSTRATION 

Plats 1 

[Mofnlftad II tiaMs.] 

Fig. 1. Aromia faldermanni subsp. xnaularu Gressitt nov. t bolotype. 

2. Chloridolum loockooanum subsp. taixoanum Gressitt nov., bolotype. 
8. Bunothorax (gen. nov.) takasagoen *is (Kano), Taiheixan, For¬ 
mosa. 

4. Raphuma notabiloxdes Gressitt sp. nov., bolotype. 

5. Kurarua conBtrictxpcnnxB Gressitt gen. et sp. nov., bolotype. 

6. Mtrionada ura\en*is Kano, Bukai, Formosa. 

7. Merioncada formottana Heller, Hassensan, Formosa. 

8. Ptrissu* grtseua Gressitt sp. nov., bolotype. 

9. XylotrechuB rufonotatu* Gressitt sp. nov., bolotype. 

10. Detnonax matBushitax Gressitt sp nov., holotype. 

11. Chlorophoru* devumacoides Gressitt sp. nov. f holotypo. 

12. Chlorophorus miwat Gressitt sp. nov., paratype, Hori, Formosa 
18. (?) Saimxa hirixcomxB Gressitt sp. nov., holotype. 

14. PsevdoccUamobiuB lepttB*imus Gressitt sp. nov, holotype. 

15. MetopoplectuB tatwanenstB Gressitt gen. et »p. nov., holotype. 

16. Arisania Bubmarmorata Gressitt gen. et sp. nov, holotype. 

17. ObBTBa brevithorax Gressitt sp. nov., holotype. 
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NEW OR LITTLE-KNOWN TIPULIDA3 FROM EASTERN 
ASIA (DIPTERA), XXXII' 

By Charles P Alexander 
Of Amhertt, Maaawhuaett » 

TWO VLATEB 

Virtually all of the species of crane flies herein discussed are 
from Hainan Island where they were collected in 1985 by Mr. J. 
Linsley Gressitt A few additional species are from the Khasi 
Hills, Assam, secured by Mr. S Sircar and associated entomol¬ 
ogists. All the types of novelties described at this time are 
preserved in my very extensive collection of these flies. I wish 
to express my very deepest thanks to the above-mentioned ento¬ 
mologists for their friendly cooperation in continuing this study 
of the Tipulidse of southeastern Asia. 

The rather extensive collections made in Hainan proved to be 
of exceptional interest, since virtually nothing had been made 
known of this rich faunal area. I am indebted to Mr. Gressitt 
for the following notes concerning various collecting stations at 
which Tipulida; were secured: 

Ta HiAN. Altitude 2,000 feet, by stream, near northwestern 
foot of the Five Finger Mountains, south of the middle of the 
island; 10 miles south of Fan Heang. 

Ta Han. Altitude 2,500 feet; small valley between passes of 
the Loi Mother Ranges and the Red Mist (Hung Mo) Range; on 
way from Nodoa to the Five Finger Mountains, about 20 miles 
north of Ta Hian. 

Ta Hau. Altitude about 900 feet; a small village near Vo 
Lau, in Dam-Chui, west and slightly south of Nodoa about SO 
miles; flat country. 

Nodoa (Notai). Altitude about 1,000 feet; flat country, in 
the northwest-central part of the island. 

Fan Ta. Altitude about 1,250 feet; 22 miles south of Nodoa; 
beginning of low mountains. 

Chung Kon. Altitude about 1,050 feet; between Nodoa and 
Loi Mother Mountain, near Deng-ag River. 

1 Contribution from the entomological laboratory, Massachusetts Stats 
College. 
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Dwa Bi (Tai Pin) . Altitude about 1,500 feet, at foot of north 
end of Loi Mother Range; about 20 mileB west and slightly north 
of Liamui, near the center of the island. 

Liamui. Altitude about 1,200 feet, near the eastern edge of 
mountains on a low plateau, with mountains on its east, between 
it and the great northern plain. From the hills around can be 
seen the Loi Mother Mountain, Red Mist Mountain, and the Five 
Fingers, to the west and southwest. 

Besides the score of species of Tipulid® described as new in 
the present report, Mr. Gressitt secured a number of additional 
crane flies that are recorded herewith to complete the data. 

L1MON1A (RHIPIDIA) PULCHRA (4* 

Ta Hian, June 13, 1935. 

LOfONIA (OEBANOMY1A) ARGENTIFBRA (4* MMn). 

Ta Hian, June 14, 1935; Ta Han, June 7, 1935; Liamui, July 
31, 1935. 

LIMONIA (THBYPT1COMY1A) APICALIS (VWnun). 

Ta Hian, June 11, 1935; Ta Han, June 22 and 28, 1935. 

CONOSIA IRHORATA (Wtofeuaa). 

Ta Hian, June 15 to 18, 1936; Ta Han, June 22 to 24, 1986; 
Ta Hau, July 3, 1935; Nodoa, June 30, 1935; Chung Kon, July 
17, 1935. 

TRENTKPOHL1A (MONGOMA) PENN1PE8 (Oltia Sadna). 

Chung Kon, July 18, 1935. 

TRENTEPOHL1A (TRENTEPOHLLA) PICTIPKNNIB Bull. 

Ta Hian, June 11, 1935; Ta Han, June 21, 1935. 

TRENTSFOBLIA (TKENTEPOHLIA) TRKNTEPOHUI (WU4 - ) 

Ta Hian, June 11, 1935; Nodoa, June 20, 1935; Liamui, July 
2, 1935; Ta Hau, July 4, 1935; Chung Kon, July 18, 1935; Dwa 
Bi, July 21, 1936. 

OONOMTIA (UPOFHLirU BICOLORATA AUx infer. 

Ta Han, June 23, 1935. Known hitherto only from Luzon. 

OONOMTIA (LIPOPHLBPS) INCOMPLETA Brenitti. 

Ta Hian, June 14,1935; Ta Hau, July 3,1935; Chung Kon, July 
18,1935; Dwa Bi, July 20,1935. 

TIPUL1NJE 

nONGUBlO HAINAN BN8IB H>. nor Plato 1, I. 

General coloration of mesonotum and abdomen yellow and 
orange; head variegated with brownish black on lateral por- 
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tions of posterior vertex; wings narrow, tinged with gray; Rs 
short and arcuated, much shorter than R 2 , 3 ; m-cu a short dis¬ 
tance before fork of M a , 4 . 

Female. —Length, about 20 millimeters; wing, 16. 

Frontal prolongation of head yellowish white; nasus conspic¬ 
uous, black; palpi black. Antennae dark brown throughout, 
very small, if bent backward scarcely extending beyond the pos¬ 
terior border of head; flagellar segments cylindrical, with long, 
conspicuous verticils. Head whitish on front and anterior ver¬ 
tex, the central portion of posterior vertex and occiput yellow, 
the lateral portions of latter, together with the posterior orbits, 
brownish black. 

Pronotum and propleura black. Mesonotum almost uniformly 
yellow, restrictedly variegated by darker, including the lateral 
ends of suture, margins of parascutella, and posterior border of 
mediotergite. Pleura obscure yellow, the posterior border of 
dorsopleural membrane with a conspicuous velvety black area; 
posterior portion of pleurotergal tubercle a little darkened. Hal- 
teres dirty white, the knobB darkened. Legs with the coxce yel¬ 
lowish testaceous; trochanters whitened; remainder of legs 
brownish black. Wings (Plate 1, fig. 1) narrow, subhyaline or 
with a faint grayish tinge; stigma and cell Sc a little darker; 
veins brown. Macrotrichia on outer portions of veins R 3 and 
R*, b ; trichia on outer medial branches lacking or reduced to 
one or two scattered setae. Venation: Rs short and arcuated, 
much shorter than R 2 , 3 ; distal end of Sc, atrophied; m-cu a 
short distance before fork of M a+4 ; cell 2d A relatively wide. 

Abdominal tergites orange-yellow, the incisures restrictedly 
paler; intermediate tergites with vague medial darkenings, on 
outer segments more evident and suffusing the caudal borders 
of the segments; sternltes more yellowish, with a more or less 
distinct brown median stripe; pleural membrane infuscated. 
Ovipositor with small and inconspicuous, blunt valves. 

Habitat .—China (Hainan Island). 

Holotype, female, Dwa Bi, altitude about 1,500 feet, July 20, 
1986 (Gressitt). 

Longurio hainanensiH is readily told from the four species 
hitherto described from China and Japan by the narrow, sub¬ 
hyaline wings, with Rs unusually short and arcuated. The most 
similar of the above-mentioned forms is L. fulvus Edwards 
(China, Formosa). I am not fully convinced that Sphserionotus 
de Meijere can be maintained as a genus distinct from Longvno 
Loew. 
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HKPHROTOMA HAINAN1CA •». nor. Plato 1. Il- I. 

General coloration yellow, patterned with black; frontal pro¬ 
longation of head darkened on sides; head orange, with no occi¬ 
pital brand; mesonotal prsescutum with three polished black 
stripes that are narrowly bordered by velvety black, the cen¬ 
tral portion of median stripe paler on anterior half; scutellum, 
postnotum, and pleura yellow; wings with a faint dusky tinge, 
the stigma and cells Sc and Cu t darker; Sc 2 ending a short dis¬ 
tance beyond origin of Rs, the latter subequal in length to R», s ; 
cell M, broadly sessile; abdominal tergites weakly infuscated 
medially, the disk of the seventh tergite intensely blackened. 

Female. —Length, about 14 millimeters; wing, 11- 

Frontal prolongation of head light yellow above, dark brown 
on sides; nasus black, conspicuous. Antennte with the scape 
brown; pedicel dark brown; flagellum black. Head orange; ver¬ 
tical tubercle very weakly notched; no differentiated occipital 
brand. 

Pronotum and pleura orange-yellow. Mesonotal prsescutum 
yellow with three polished black stripes, all narrowly bordered 
by velvety black; anterior end of median stripe with its central 
portion yellow, this pale color continued caudad for nearly one- 
half the length of the stripe; lateral stripes straight; scutum 
yellow, each lobe with two confluent polished black areas that 
are very narrowly bordered by velvety black; lateral ends of 
transverse suture infumed; scutellum and mediotergite yellow, 
without darkening, the latter with delicate setulse on posterior 
lateral portions. Pleura yellow, variegated by more reddiBh yel¬ 
low areas on the propleura, anepisternum, ventral sternopleurite, 
and meron. Halteres dusky, the base of stem restrictedly pale. 
Legs with the coxae and trochanters yellow, the fore coxae more 
reddish yellow; femora brownish yellow, somewhat clearer yel¬ 
low at base, a little more darkened outwardly; tibiae and tarsi 
brownish black to black. Wings (Plate 1, fig. 2) with a faint 
dusky tinge; stigma cell Sc, and the narrow cell Cu t infuscated; 
wing tip very gradually and insensibly darker than the remain¬ 
ing ground color of the membrane; veins dark brown. Stigmal 
trichia few. Venation: Sc, entirely preserved, Sc 2 ending a 
short distance beyond the origin of Rs, the latter subequal in 
length to Ra.a cell Mi broadly sessile; m-cu at point of departure 
of vein M 4 . 

Abdominal tergites weakly infuscated medially, somewhat p aW 
sublaterally at bases of segments; disk of seventh tergite intense¬ 
ly blackened, the borders yellow, the lateral margins more broadly 
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so; sternites more uniformly yellow. Ovipositor with genital 
shield obscure yellow; cerci nearly straight. 

Habitat. —China (Hainan Island). 

Holotype, female, Ta Han, altitude 2,500 feet, June 22, 1935 

( Gressitt ). 

The thoracic pattern, especially the highly polished pnescutal 
stripes that are narrowly margined with velvety black, is much 
as in Nephrotoma siamensis Edwards, which differs conspicuous* 
ly in the occipital brand, black central pnescutal vitta, dull black 
scutellum and apical third of mediotergite, and numerous other 
features. The coloration of the median pnescutal stripe is ap¬ 
proached by the otherwise very different Formosan species, N. 
parva Edwards. 


CYLINDROTOMINj® 

PHALACROCERA TARSALBA mp nor. PUtc 1. a*. *. 

Front and anterior vertex silvery white, posterior vertex 
black; prothorax light yellow; mesonotum almost uniformly 
black; pleura yellow; legs darkened, the tarsi chiefly snowy 
white; wings narrow, the prearcular region petiolate; m-cu at 
fork of M; cell 2d A reduced to a narrow strip; abdominal ter- 
gites black, the sternites more greenish brown; ovipositor and 
genital segment brownish yellow. 

Female. —Length, about 8 millimeters; wing, 8. 

Rostrum yellow, palpi dark brown. Antenna relatively short; 
scape and pedicel yellow, flagellum brownish black; flagellar seg¬ 
ments passing into cylindrical, with verticils that much, exceed 
the segments; terminal segment about one-half longer than the 
penultimate. Front and anterior vertex broad, silvery white; 
posterior vertex black, the occiput paling to dull yellow. 

Prothorax entirely light yellow. Mesonotum almost uniform¬ 
ly black, greatly restricting the obscure yellow ground colors; 
praseuturn with three confluent stripes, the yellow ground re¬ 
duced to narrow humeral triangles; median regions of scutum 
and scutellum restrictedly pale; mediotergite narrowly margined 
with yellow, the disk black. Pleura and pleurotergite, to¬ 
gether with the pleura] membranes, uniformly pale yellow. 
Halteres dusky, the knobs infuscated, the base of stem restrict¬ 
edly yellow. Legs with the coxae and trochanters yellow; fe¬ 
mora greenish basally, the tips gradually passing into brown; 
tibiae brown, the tips darker; tarsi snowy white, the proximal 
ends of basitarsi blackened. (All legs are detached and the 
degree of blackening differs in the various legs; dn some, only 
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the extreme tip, the distal fifth or sixth, iB whitened, while in 
one pair, which is presumably the posterior one, the white in¬ 
cludes the distal three-fifths.) Wings (Plate 1, fig. 3) with a 
weak brown tinge; stigma small, long-oval, dark brown; veins 
dark brown, the prearcular veins more yellowish brown. Wings 
with a long basal petiole. Venation: Sci atrophied; Sc 3 ending 
just beyond fork of Rs, the free tip evident as a faint trace at 
near midlength of the stigma, m-cu at fork of M; cell 2d A re¬ 
duced to a narrow strip. 

Abdominal tergites black; stemites more greenish brown; ovi¬ 
positor and genital segment brownish yellow. 

Habitat. —China (Hainan Island). 

Holotype, female, Ta Han, altitude 2,500 feet, June 25, 1935 
(Greseitt ). Paratopotypes, 1 female, 1 (sex?), June 21 and 22, 
1935. 

Phalacrocera tarsalba is readily told from all other allies in 
eastern Asia by the unusually narrow, petiolate wings, very 
narrow cell 2d A, and the snowy white tarsi. It has no dose 
relative so far made known, the most similar form being P. mi- 
nuticornis Alexander (western China). The discovery of a Pa- 
lsearctic element such as the genus Phalacrocera at relatively 
low altitudes in Hainan has provided a surprise in geographic 
distribution. 

L.IMONIIN/E 

LIMONIINI 

Genus LIMONIA Meigen 
Ltmonia MEIGEN, IlIiger’B Magazin 2 (1803) 262. 

Sabganu GRES8XTT01CYIA mtw 

Characters as in typical Limonia, differing most evidently in 
details of wing venation. 

Antennse 15-segmented; flagellar segments oval, the longest 
verticils unilaterally distributed on outer face, about one-third 
longer than the segments; terminal segment slender, about two- 
thirds the length of the penultimate. Anterior vertex narrower 
than the diameter of the scape. Claws with a single short spine 
near base. Wings (Plate 1, fig. 4) with Sc moderately long, Sc, 
ending beyond two-thirds the length of Rs, Sc s close to its tip; 
Sc 2 + R, gradually bent strongly caudad, at its outer end re¬ 
ducing vein R 8 to a short hyaline element, the free tip of Sc, 
correspondingly lengthened but entirely pale; a supernumerary 
crossvein in cell R, at near midlength; vein R* beyond the cross- 
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vein strongly sinuous, slightly constricting cell B s at near mid- 
length; a long fusion of veins R«* s and Mi+ a , nearly equal in 
length to Rs, completely obliterating r-m; cell 1st M 2 narrowed 
to a point at outer end, m being very short to nearly obliterated; 
outer medial veins deflected strongly caudad; m-cu at or close 
to fork of M, cell M< at margin unusually wide; anal veins nearly 
straight, parallel at origin. Male hypopygium (Plate 2, fig. 26) 
with the dorsal dististyle, dd, well developed, slender. Ven¬ 
tral dististyle, vd, small, with a long, slender, rostral prolongation 
that bears two, long, slender spines on a small tubercle at base; 
face of style bearing a larger and more conspicuous tubercle 
that has three, very long, slender sets, these exceeding in length 
the rostral prolongation of the style. 

Type of mbgenus.—Limonia ( Gresxittomyia ) xenoptera sp. 
nov. (Oriental Region: Eastern China, Hainan Island.) 

The crane fly discussed under the above name is one of the 
strangest in appearance that has ever come to my attention. 
At first sight the venation seems quite irreconcilable with that 
of members of the genus Limonia, the veins beyond the cord 
being unusually complicated by fusions of elements and the pres¬ 
ence of a supernumerary crossvein in cell R„. However, there 
ib no doubt that the fly is a member of the great genus Limonia 
and that it is necessary to erect a new subgeneric group for its 
reception. I take great pleasure in dedicating this subgenus to 
Mr. J. Linsley Gressitt, who has added materially to our knowl¬ 
edge of the Tipulidae of eastern Asia. 

The most unusual character of the group and the one that 
separates it from all other subgenera of Limonia is the profound 
fusion of veins R,, r , and Mi. 2 , a character suggested by certain 
other species of the genus, as Limonia (Laosa) gloriosa (Ed¬ 
wards) where the contact of veins R 4 , B and M t , 2 is merely 
punctiform. Elsewhere in the Tipulid® such a long fusion of 
veins R 4 , 8 and M U2 is rare, being most evident in the tipuline 
genus PtUogyna Westwood and in the limoniine genus Trentepoh- 
lia Bigot. In other groups of the Limoniine, a fusion of this 
nature occurs sporadically in genera such as Helius St. Fargeau 
and Teucholabia Oaten Sacken, but throughout the entire family 
Tipulide its occurrence must be held to be decidedly uncommon. 
The presence of a supernumerary crossvein in the outer radial 
field is a character likewise possessed by three other subgenera 
of Limonia; namely, Laosa Edwards, Dapanoptera Westwood, 
and Neolimnobia Alexander. The group most nearly allied to 
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Gressittomyia would seem to be Laosa. For additional details 
and comparisons the discussion of the subgenera of Limonia as 
given by the writer in an earlier paper * may be consulted. 

LIMONIA (GRKSBITTOMTIA) XENOPTKRA ap. nov Plat# t. If. 4t Plato 1, flf. 21. 

General coloration orange; antennae with scape and pedicel 
black, the flagellum obscure yellow, its outer segments more dark¬ 
ened ; head silvery gray, with a capillary dark line on posterior 
vertex; halteres yellow, the knobs darkened; legs yellow, the fe¬ 
moral tips rather broadly blackened; wings hyaline, the prear- 
cular and costal fields more yellowish, the outer radial, cubital, 
and anal fields more buffy, veins beyond cord conspicuously 
seamed with brownish black; R 4 , c extensively fused with M 1+3 ; 
m very short to virtually lacking; male hypopygium with the 
rostral spines slender, from a common tubercle at base of pro¬ 
longation. 

Male. —Length, about 7 millimeters; wing, 8.2. 

Rostrum and palpi black. Antennae with scape and pedicel 
black; flagellum obscure yellow, the outer segments passing into 
brownish yellow; antennal structure as described under subge¬ 
nus. Head silvery gray, with narrow black median line on pos¬ 
terior vertex. 

Entire thorax orange, immaculate. Halteres yellow, the knobs 
dark brown. Legs yellow, the femoral tips rather broadly black, 
the amount subequal on all legs; outer tarsal segments infumed. 
Wings (Plate 1, fig. 4) hyaline, the prearcular region and cells 
C, Sc, and R light yellow; outer portion of cell R, cell 1st M 2 , 
and base of R t „ with outer ends of cells Cu, 1st A, and 2d A, 
together with basal portion of Cu more buffy; veins beyond cord 
narrowly but conspicuously seamed with brownish black; veins 
black in the outer fields, paler in the cells basad of cord. Vena¬ 
tion as described under the subgenufc; second section of vein 
R 4+r> subequal in length to the second section of M l<a ; Vein Cu 2 
lying unusually far distant from vein Cu t . 

Abdomen, including hypopygium, deep orange, the pleural 
membrane weakly infumed; ventral dististyle of hypopygi um in- 
fuscated. Male hypopygium (Plate 2, fig. 25) with the caudal 
margin of tergite, 9 1, transverse or very gently emarginate, the 
setae at and near border. Basistyle, b, with ventromesal lobe 
large. Dorsal dististyle, c Id, a slender blackened hook, the acute 
tip slightly decurved. Ventral dististyle, vd, with the body small, 
shorter than the dorsal dististyle, its rostral prolongation long 

"Philip. Journ. Sci. 40 (1029) 239-248. 
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and slender. Mesal-apical lobe of gonapophyses very slender. 
j32deagug broad at base, narrowed to the bilobed apex. 

Habitat .—China (Hainan Island). 

Holotype, male, Ta Han, altitude 2,500 feet, June 22, 1935 
(Gressitt). 

The species requires no comparison with any other known 
member of the genus. 

LIMONIA (LIMONIA) CALCAR1FERA .p nor. FUte I. Sc S 

General coloration obscure yellow, the prsescutum darkened 
medially; flagellar segments gradually lengthened to the outer¬ 
most; eyes broadly contiguous, ommatidia relatively coarse, 
pleura obscure yellow, variegated by darkened areas; femora 
yellow, the tips black; wings cream-colored, the base and costal 
portion clearer yellow; a restricted dark pattern, including the 
small stigma and a cloud at origin of Rs; Sc relatively long; Rs 
angulated and short-spurred at origin; m-cu at fork of M; anal 
veins convergent basally; abdominal tergites light brown; apices 
of cerci simple. 

Female .—Length, about 7 millimeters; wing, 6.8. 

Rostrum brown, palpi a little darker. Antennae dark brown 
throughout; basal flagellar segments short-oval, the outer ones 
passing through oval to subcylindrical, becoming progressively 
longer outwardly; terminal segment pointed on distal end, about 
a fifth longer than the penultimate; extreme apex of flagellar 
segments glabrous and forming a pedicel, but not suddenly nar¬ 
rowed into a neck; verticils of outer segments subequal to or 
a trifle longer than the segments. Eyes broadly contiguous on 
anterior vertex; ommatidia relatively large and coarse; posterior 
vertex brownish gray 

Pronotum brown Mesonotal preescutum obscure yellow, more 
infuscated medially; lateral stripes little or scarsely evident; 
seta? of interspaces erect and unusually long; prcescutum with a 
weak, median impressed line, best developed on posterior half; 
scutal lobes dark brown, median area broadly obscure yellow; 
scutellum obscure yellow on basal portion, the posterior margin 
broadly infuscated, weakly pruinose; mediotergite dark brown, 
paler on lateral portions. Pleura obscure yellow, the propleura, 
anepisternum, and dorsal sternopleurite slightly infuscated. 
Halteres pale basally, the outer end of stem and the knobs in- 
fumed. Legs with the coxae and trochanters testaceous-yellow; 
femora yellow, the tips rather broadly and conspicuously black¬ 
ened; tibiae yellowish brown, the tips narrowly and gradually 
darkened; tarsi passing into brownish black. Wings (Plate 1, 
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fig. 6) with the ground color somewhat creamy, the prearcular 
region and cells C and Sc clearer yellow; stigma subcircular, 
brown; a very restricted, scarcely evident, dark pattern, appear¬ 
ing as small clouds at origin of Rs and fork of Sc, and as a 
very narrow and vague apical darkening; cord and outer end 
of cell 1st M s very slightly darkened, most evident as a deepening 
in the intensity of the veins; veins yellow, darker beyond cord 
and in the clouded areas. Venation: Sc relatively long, Sc x end¬ 
ing about opposite four-fifths the length of Rs, Scg near its tip; 
Rs weakly angulated and spurred near origin; free tip of Sc a 
and Rs in transverse alignment; cell 1st M 3 widened outwardly, 
m about one-half the basal section of M s ; m-cu at fork of M; 
anal veins convergent basally, 2d A very gently sinuous. 

Abdominal tergites light brown, scarcely variegated with 
darker; slernites more yellowish. Ovipositor with valves red¬ 
dish horn-color, the bases of the hypovalvse blackened; cerci up- 
curved and acute at tips. 

Habitat. —China (Hainan Island). 

Holotype, female, Dwa Bi, altitude about 1,500 feet, July 22, 
1985 ( Greaaitt ). 

The general appearance of the present fly indicates that it is 
a member of the pendleburyi group. It differs from the typical 
form of this group, Limonia ( Limonia) pendleburyi Edwards, 
of the Federated Malay States, and allied species, in the colora¬ 
tion of the body, legB, and wings and in the details of venation. 
The angulated and spurred Rs is a peculiar feature in the pres¬ 
ent group of flies. 

LIMONIA (UBNOTK8) QUINQUL-COBTATA ■». aor. Mato 1, Mg. «. 

General coloration brownish yellow, the praescutum with four 
darker brown stripes; antennas black throughout; thoracic pleura 
brownish yellow, variegated by blackened areas; knobs of hal- 
teres dark brown; femora brownish black, the tips narrowly and 
abruptly yellow; tibiae and tarsi black; wings cream-yellow, with 
a restricted dark pattern, including five small areas along costal 
border; free tip of Sc* and R 2 in approximate transverse align¬ 
ment; anal veins strongly convergent; cerci bidentate at tips. 

Female. —Length, about 10 millimeters; wing, 9. 

Rostrum obscure brownish yellow; palpi black. Antennae 
black throughout; basal flagellar segments globular, passing 
through short-oval to elongate; terminal segment about one- 
half longer than the penultimate; longest verticils exceeding 
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the segments. Front and anterior vertex buffy, the posterior 
portion of head more fulvous; anterior vertex reduced to a 
narrow strip that is only a little wider than the diameter of a 
single ommatidium. 

Pronotum dark brown above, brownish yellow on sides. Meso- 
notal prsescutum brownish yellow, the humeral region clear 
yellow; four darker brown prsescutal stripes, the intermediate 
pair entirely confluent on anterior third of sderite; a narrow 
blackish area borders internally the yellowish humeral portion 
of sclerite; scutal lobes dark brown, the median region more 
grayish; scutellum pale; mediotergite light gray, a trifle paler 
medially, more darkened on sides. Pleura brownish yellow, va¬ 
riegated by blackened areas on ventral propleura, dorsopleural 
membrane, ventral anepisternum, and dorsal sternopleurite. 
Halteres relatively long, the stem yellow, the knob dark brown. 
Legs slender; fore coxse dark brown, the middle and hind coxae 
yellow; femora obscure yellow basally, gradually deepening to 
brownish black, the tips narrowly but conspicuously yellow, the 
amount subequal on all legs; tibiae and tarsi black. Wings 
(Plate 1, fig. 6) with the ground color cream-yellow, with a 
restricted brown pattern that is confined to the vicinity of the 
veins, including a series of five costal areas, distributed as 
follows: Arculus; cell Sc at near one-third the distance to Rs; 
origin of Rs; fork of Sc; and the small circular stigmal area 
on vein R,.a, only slightly invading R a ; additional dark seams 
to many of the veins, including the cord, outer end of cell 1st 
M 3 , more than the basal half of vein R a ..i, and outer end of vein 
2d A; veins yellow, darkened in the clouded areas. Venation: 
Sci ending beyond level of m-cu, Sc-s at its tip; Rs very gently 
arcuated about four times the basal section of R 4 . 9 ; free tip 
of Sc 3 lying shortly proximad of R a ; cell 1st M« of moderate 
length; m and basal section of M* subequal; m-cu at near one- 
third tile length of cell 1st M 3 ; outer radial and medial veins 
nearly straight or only gently curved; anal veins strongly con¬ 
vergent 

Abdominal tergites chiefly dark brown, the caudal portions of 
the segments a little more reddish brown; sternites brighter. 
Cerci stout, bidentate at tips. 

Habitat —China (Hainan Island). 

Holotype, female, Ta Haan, altitude 2,500 feet, June 21,1985 
(Gressitt). 
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By Edward’s key to the species of Libnotes ,* the present fly 
runs to couplet 33, differing markedly from all Bpecies in the 
wing pattern and leg coloration. It runs more or less directly 
to Limonia (Libnotes ) lonyinervis (Brunetti), an entirely dif¬ 
ferent species. 

ANTOCHA (ANTOCHA) FLAVIDllLA »p. n0T. ruu 1, «(. 7i Plato I, »*. It. 

Size small (wing, male, 3.5 millimeters); head light gray; 
antennse short, flagellum black; thorax and abdomen light yel¬ 
low ; halteres pale yellow; femora yellow, the tips narrowly and 
gradually infuscated; wings cream-colored, with a restricted, 
pale brown clouded pattern; m-cu more than one-fourth its 
length before the fork of M; male hypopygium with the outer 
dististyle suddenly narrowed at apex into an acute black spine. 

Male —Length, about 3.5 millimeters; wing, 3.5. 

Rostrum obscure yellow; palpi a trifle darker. Antennae 
short; scape and pedicel yellowish brown, flagellum black; flagel¬ 
lar segments small, subglobular to short-oval, the outer ones 
becoming more elongate. Head light gray. 

Entire thorax light yellow. Halteres pale yellow. Legs with 
the coxae and trochanters yellow; femora yellow, the tips nar¬ 
rowly and gradually infuscated; tibiae pale brown, the tips 
slightly darker; tarsi infuscated. Wings (Plate 1, fig. 7) cream- 
colored, with a vague but evident pale brown pattern, distributed 
as clouds at origin of Rs, stigma, along cord and outer end of 
cell 1st Mo, and at the outer ends of veins R s and 1st A; veins 
yellow, pale brown in the clouded areas. Veins behind R x en¬ 
tirely glabrous. Venation: Sc relatively long, Sc t ending some 
distance beyond the fork of Rs; R 2 in virtual transverse align¬ 
ment with r-m; cell 1st M 2 about as long as vein M s beyond it; 
basal section of M s longer than m; m-cu more than one-fourth 
its length before the fork of M. 

Abdomen, including hypopygium, yellow. Male hypopygium 
(Plate 2, fig. 26) with the tergite narrowly transverse, the 
caudal margin approximately straight across or with the median 
portion a little projecting. Outer dististyle, od, relatively long 
and slender, at apex suddenly narrowed into an acute darkened 
spine. Inner dististyle broader, the apex obtuse. Phallosome, 
p, subtended on either side by a flattened, very pale plate, the 
apex of which is obtusely rounded. Outer gonapophysis, g, a 
simple slender rod, gradually narrowed to an acute point. 

Habitat. —China (Hainan Island). 

*Journ. Fed. Malay St Mub. 14 (1928) 74-80. 
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Holotype, male, Dwa Bi, altitude about 1,500 feet, July 21, 
1935 ( Gressitt ). 

The present species is most closely allied to Antocha (Antoeha ) 
flaveUa Edwards and A. (A.) nebulosa Edwards, both from the 
Malay Peninsula, differing in the gray coloration of the head, 
color of the antennae, uniformly yellow thorax and abdomen, 
darkened femoral tips, and details of pattern of the wings. In 
the last-mentioned regard, the fly is more like netnUosa, which 
in all other respects is very distinct. 

ANTOCHA (ANTOCHA) KHAS1ENSIS •». hot flat* 1,(1* H . Plata t. «*. 27 

General coloration pale yellow, the transverse suture of meso- 
notum narrowly darkened; antennae yellow; legs yellow, the tips 
of femora rather narrowly but conspicuously blackened; wings 
milky white, patterned with brownish black, including the pre- 
arcular field and subcostal cell as far distad as the level of origin 
of Rs; cord and outer end of cell 1st M 2 narrowly seamed with 
dark; m-cu more than its own length before the fork of M; 
male hypopygium with the outer dististyle obtuse at apex; inner 
gonapophysis acutely pointed, with a pale lateral flange. 

Male. —Length, about 3.5 to 3.7 millimeters; wing, 4 to 4.4. 

Female. —Length, about 3.5 millimeters; wing, 4. 

Rostrum yellow; palpi scarcely darkened. Antenna; short, 
yellow, the outer flagellar segments a trifle darker; flagellar 
segments oval. Head yellow. 

Mesonotum pale yellow, the suture narrowly dark brown, the 
pattern a little more expanded at lateral ends. Pleura pale yel¬ 
low. Halteres pale yellow throughout. Legs yellow, the tips of 
the femora narrowly but conspicuously blackened, the amount 
subequal on all legs; in the allotype the femora are somewhat 
less extensively darkened; tibiae more narrowly darkened at 
tips; tarsi yellow, the outer segments darker. Wings (Plate 1, 
fig. 8) milky white, patterned with brownish black, in the costal 
field the latter color alternating with brighter yellow areas, most 
evident on the costal vein before and beyond the dark stigma; 
prearcular field and cell Sc as far distad as the origin of Rs 
blackened; cord and outer end of cell 1st M a seamed with black¬ 
ish; veins pale, darker in the clouded areas, including the outer 
medial veins. Venation: R 2+ » only a little longer than R 2 , the 
latter lying far before the level of r-m; m-cu more than its own 
length before the fork of M. 

Abdomen, including hypopygium, yellow. Male hypopygium 
(Plate 2, fig. 27) with the outer dististyle, od, short, and unusual- 
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ly obtuse at apex. Inner gonapophysis, g, terminating in an 
acute spinous point, the outer margin back from the point ex¬ 
panded into a pale flange that is wider towards the base. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 feet, August, 1986 
(Sircar). Allotopotype, female. Paratopotypes, 2 males. 

Antocha (Antocha) khasiensis is most nearly related to A. 
(A.) nigribasis Alexander (western China), differing most con¬ 
spicuously in the small size and structure of the male hypopy- 
gium. It is readily told from all other previously described 
species of the Himalayan and Indo-Malayan regions by the ex¬ 
treme basal position of m-cu and the coloration of the body, legs, 
and wings. 

I am greatly indebted to Mr. S. Sircar for the following data 
on the conditions under which the present series of Tipulidse 
were collected. “The specimens were collected by me personally 
at light (400 C. P. Petromax). It was showering very mildly 
and from my experience I can say that this is the best time for 
collecting Tipulidae at light. Hundreds of these flies came to 
the light, but I could not save all of them as my net got wet and 
I had to catch them by hand as they rested on a cloth hung up 
by the side of the light.” —S. Sircar. 

HEX ATOM IN I 

FSKJDOUMNOPH1LA CONCU88A ap. nsT Plat* 1, 1(. t| Plate 1. It 11. 

General coloration brownish gray; antennae black; wings rela¬ 
tively narrow, almost uniformly tinged with brownish yellow; 
costal fringe short; Rs long, subequal to vein R*; R 2 at or close 
to fork of Rg,«; cell M x present; cell 1st M a long and narrow, 
subequal to vein M 4 beyond it; m-cu at or close to fork of M. 

Male. —Length, about 7 millimeters; wing, 6.8. 

Female. —Length, about 8 millimeters; wing; 7.6. 

Rostrum dark; palpi black. Antennae brownish black to black 
throughout, or (male) with the basal half of first flagellar seg¬ 
ment paler; flagellar segments subcylindrical to cylindrical, with 
long conspicuous verticils. Head brownish gray; anterior vertex 
and orbits clearer gray. 

Pronotum dark brownish gray. Mesonotum brownish gray, 
the praescutum with a slightly darker median stripe, somewhat 
more intense on cephalic portion; pseudosutural foveae black. 
Pleura gray, variegated by more blackish gray on ventral an- 
episternum, sternopleurite, and meron. Halteres pale, the knobs 
infuscated. Legs with the fore coxae blackened, heavily prui- 
nose; middle and hind coxae much paler; trochanters testaceous- 
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yellow; remainder of legs brownish yellow or, in cases, the fe¬ 
mora more yellowish brown. Wings (Plate 1, fig. 9) relatively 
narrow, as compared to inconcussa, almost uniformly tinged 
with brownish yellow; stigma very faintly darker; veins darker 
brown. Costal fringe short in both sexes; Venation: Sci ending 
opposite or just before fork of Rs, Sc- at its tip; Rs long, nearly 
straight to v.ery gently arcuated at origin; R^ a » 4 elongate, only 
a little shorter than vein R a ; R a at or very close to fork of R ;u «; 
R l4 a from one and one-half to twice the length of R-; cell 
Mi present, about as long as its petiole; cell 1st M 3 relatively 
long and narrow, its inner end arcuated, the lower face of the 
cell subequal to or even longer than vein ; m-cu at or just 
beyond fork of M; anterior arculus present. 

Abdomen dark brown, sparsely pruinose, the hypopygium a 
trifle brighter. Male hypopygium (Plate 2, fig. 28) with the 
outer dististyle, od, a little longer than the inner style, id, 
straight, its apex decurved into a slender spine; inner margin 
before apex with a few denticles. Interbasal rods slender, each 
with a low obtuse flange at near midlength. 

Habitat. —China (Hainan Island). 

Holotype, male, Ta Hian, altitude 2,000 feet, June 14, 1936 
( Gressitt) . Allotype, female, Dwa Bi, altitude about 1,500 feet, 
July 21, 1936 (Gressitt). 

Pseudolimnophila eoncussa is very closely allied to P. incon - 
cussa (Alexander), of Japan and China, and may prove to be 
only a more southern race of the latter. The unusually narrow 
wings, with narrow cell 1st M- serve to separate the fly from the 
usually larger and more vigorous inconcussa. 

PSEUDOLIMNOPHILA BETICOSTATA up no*. Plait 1.6c l» 

General coloration of mesonotum uniformly dark brown, the 
pleura a little paler; antenna black throughout; flagellar verti¬ 
cils very long; legs brownish black; wings a faint brown tinge; 
costal fringe (male) unusually long and dense; R 3 at or before 
fork of Riu; cell Mi lacking; m-cu a short distance beyond fork 
of M; abdominal tergites dark brown, the sternites more brown¬ 
ish yellow. 

Male, —Length, about 5 millimeters; wing, 5.6. 

Rostrum obscure yellow to yellowish brown; palpi black. An¬ 
tenna black throughout; flagellar segments subcylindrical, with 
long verticils that greatly exceed the segments. Head brownish 
black above, the anterior vertex and orbits a very little paler; 
anterior vertex relatively wide, exceeding twice the diameter 
of scape. 
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Pronotum and mesonotum almost uniformly dark brown, the 
pleura a little paler. Halteres dusky, the base of stem very 
narrowly paler. Legs with the coxse brown; trochanters yellow¬ 
ish brown; remainder of legs brownish black. Wings (Plate 1, 
fig. 10) with a faint brownish tinge; stigma oval, slightly darker 
brown; veins medium brown, much darker than the ground. 
Costal fringe (male) unusually long and dense, the sets longer 
than the width of cell Sci. Venation: Sci ending shortly before 
level of fork of Rs, Sc z near its tip; R*. variable in position, in the 
paratype being some distance before the fork of R a , 4 , veins R 1 + 2 , 
R 2 , and Rg +4 in this case being subequal in length; in the holotype 
Rs is at or very close to the fork of R s , 4 , eliminating or greatly 
reducing the latter element; veins R» and R 4 diverging rather 
conspicuously, cell R s at margin being considerably more exten¬ 
sive than cell R a ; cell Mj lacking; m-cu a short distance beyond 
fork of M; anterior arculus present. 

Abdominal tergites dark brown, the sternites and hypopy- 
gium more brownish yellow. 

Habitat. —China (Hainan Island). 

Holotype, male, Ta Han, altitude 2,600 feet, June 21, 1936 
( Gres8ttt ). Paratype, male, Dwa Bi, altitude about 1,600 feet, 
July 22, 1936 ( Gressitt ). 

The long dense costal fringe of the male (though possibly not 
of the still unknown female) is much like that of the otherwise 
very distinct P. costofimbriata Alexander, of southern India, the 
latter species having cell Mi present and very deep. Pseudo- 
UmnophUa descripta Alexander, bf the mountains of Formosa, 
has cell Mj lacking, but differs from the present fly in other 
venations] details. The female sex of the latter species has the 
costal fringe short, but the male is still unknown. 

Genua HEX ATOM A Latreille 
Hexatomn Latrrillb, Gen Crust, et Ini, 4 (1809) 280 
8ubr*nas EITHER ATOM A Mfn* 

Characters as in the subgenus Eriocera Macquart, having four 
branches of radius and four of media reaching the wing margin; 
cell 1st M a closed. Supernumerary crossveins in each of cells 
R*, R 4 , and Rs in approximate alignment (Plate 1, fig. 11). 

Type of eubgenue.—Hexatoma (Euhexatoma ) triphragma sp. 
nov. (Oriental Region: Eastern China, Hainan Island). 

The new subgenus is based on the presence of three strong 
supernumerary crossveins in the outer radial field of the wing, 
a character paralleled by other subgeneric groups in the allied 
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hexatomine genera Adelphomyia Bergroth and Limnophila Mac- 
quart. The present fly is of very strange appearance, the 
outer radial field giving one a definite impression of resem¬ 
blance to the wing of a scorpion fly (Mecoptera). 

UXATOHi (EUHUATOMA) TKIFH&AGMA ». mt. Plate 1. il. 11. 

General coloration of thorax brownish yellow, the pnescutum 
with' three confluent darker brown stripes; antennal flagellum 
yellow; femora yellow, the tips narrowly blackened; wings 
dark brown, the veins narrowly but conspicuously bordered by 
yellow; wing tip more broadly yellowish; small paired hyaline 
droplets near outer ends of cells R« and R n , respectively; super¬ 
numerary crossveins in cells R s , R 4 , and R 5 ; cell Mi present; 
m-cu at near two-thirds the length of cell 1st M 2 ; abdominal 
tergites reddish brown, the hypopygium brownish yellow. 

Male. —Length, about 20 millimeters; wing, 16. 

Rostrum dark brown; palpi short, brown. Antennae 7-seg- 
mented; scape and pedicel yellowish brown; flagellum yellow, 
the outer segments a little darkened; flagellar segments cylin¬ 
drical, gradually decreasing in length outwardly. Head brown; 
vertical tubercle entire, itB margin rounded. 

Pronotum brown. Mesonotal praescutum brownish yellow, 
with three darker brown stripes that are confluent behind; 
posterior sclerites of notum ehiefly brownish black. Pleura 
obscure yellow, variegated by dark brown on the ventral an- 
episternum, ventral sternopleurite, meron, and pleurotergite. 
Halteres brownish yellow. Legs with the coxae light brown, 
trochanters more reddish brown; femora yellow, the tips nar¬ 
rowly blackened, the amount subequal on all legs and including 
about the distal sixth or seventh of the segment; tibiae brown, 
the tips narrowly blackened; tarsi black. Wings (Plate 1, fig. 
11) with the ground color dark brown, the veins narrowly 
but conspicuously bordered by yellow; wing tip more extensively 
of the same color; two small paired hyaline droplets near outer 
ends of cells R« and R r „ beyond the supernumerary crossveins 
of these cells; cell 1st A more grayish, cell 2d A yellow, mar¬ 
gined outwardly with gray; vague linear pale streaks in central 
portions of cells Rj, M, and M 4 ; veins yellow to brownish yellow, 
contrasting with the dark ground. Scattered macrotrichia on 
all outer radial branches. Venation: Scj ending about opposite 
R 2 ; Ra*8+< s little shorter than the basal section of R s ; Ri +a longer 
than R s .s .4 ; the supernumerary crossveins in the radial field 
slightly variable in position, those in cells R a and R« more oblique 
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than the one in cell R%; in the left wing of type, the vein in cell 
R s lies more than its own length beyond the one in cell R 5 , 
whereas in the right wing the elements are nearly interstitial, 
as illustrated; cell M t present; m-cu much longer than the distal 
section of Cui, placed at near two-thirds the length of cell 1st Mj. 

Abdominal tergites deep reddish brown, without differentiated 
basal coloring on the individual segments; basal and subterminal 
segments somewhat darker; sternites clearer reddish brown; 
hypopygium brownish yellow. 

Habitat .—China (Hainan Island). 

Holotype, male, Liamui, altitude about 1,200 feet, July 31,1935 

(< Greeeitt ). 

This rather remarkable crane fly requires no comparison with 
any previously described member of the genus, the subgeneric 
character of three supernumerary crossveins in the outer radial 
field being quite unique within the group 

BKXATOMA (EBIOCEBA) TUBKBCULATA »». Bat. Plata 1, IS. 

Belongs to the perennis group; general coloration of thorax 
dull gray, the praescutum with four scarcely differentiated plum¬ 
beous-gray stripes that are narrowly bordered by blackish; seta? 
of thoracic dorsum short and inconspicuous; a median series 
of from three to five small tubercles at cephalic portion of pre- 
scutum; halteres and legs black; wings dark brown, with an 
oval yellow discal area before cord; costal vein in both sexes with 
abundant short sete; cell M, present; abdominal tergites pur¬ 
plish blue, with about the outer third of the segments dull black; 
hypopygium and shield of ovipositor orange. 

Male. —Length, about 19 to 24 millimeters, wing, 15 to 19. 

Female. —Length, about 24 to 25 millimeters; wing, 16 to 17. 

Rostrum dark gray; palpi black. Antennae short in both Bexes, 
in male 7-segmented, in female ll-segmented; scape and pedicel 
black, sparsely pruinoBe; flagellum obscure yellow to yellowish 
brown. Head dull black, a little more grayish on front and on 
posterior orbits; vertical tubercle entire, unusually slender, es¬ 
pecially in male. Vestiture of head of moderate length. 

Pronotum dull dark gray, the lateral angles of the scutum 
produced into tuberculate lobes; scutellum with a deep median 
incision on anterior border. Mesonotal praescutum dull gray, 
with four scarcely differentiated plumbeous-gray stripes that are 
narrowly bordered by blackish; anteromedian portion of praescu- 
tum elevated into from three to five small tubercles arranged in 
a longitudinal row; posterior sclerites of notum dull plumbeous- 
gray. Vestiture of thoracic dorsum unusually short and sparse. 
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Pleura entirely blackened, very sparsely pruinose. Halteres 
short, black throughout. Legs entirely black. Wings (Plate 1, 
fig. 12) dark brown, the anal cells a little paler; an oval yellow 
discal area before the cord, occupying the outer end of cell R 
and adjoining parts of cells Rj and M, with a slight invasion of 
the extreme base of cell 1st M*; veins dark reddish brown, 
brighter in the yellow area; some of the veins adjoining the 
discal brightening very narrowly and insensibly bordered by 
yellow. Costa with abundant small setae in both sexes; outer 
branches of R with trichia, more sparse and scattered on R 5 ; 
a few scattered trichia on vein Mi and, in cases, on M 3 . Vena¬ 
tion: Set ending shortly beyond R 2 ; Rs angulated to spurred 
very close to origin; R 1)2 much longer than R 2ta - 4 , the latter sub¬ 
equal to basal section of R a ; cell M, present; m-cu at near two- 
thirds to three-fourths the length of cell 1st M 3 . 

Abdominal tergites two to seven, inclusive, brilliant purplish 
blue, the caudal margins of the segments dull black, involving 
about the outer third of the sclerite; sternites more uniformly 
blackened, the basal rings less brilliantly blue; male hypopy- 
gium and shield of ovipositor orange. 

Habitat .—China (Hainan Island). 

Holotype, male, Fan Ta, altitude about 1,250 feet, June 3, 
1936 ( Grexsitt ). Allotype, female, Ta Hian, altitude 2,000 feet, 
June 11, 1935 (Gressitt). Paratypes, 2 males, with the allotype, 
June 12 and 13, 1935; 1 male, 1 female, Liamui, altitude about 
1,200 feet, August 1 and 2, 1935 (Greesiit). 

By Edwards’s key to the Old World species of Enoeera , 4 the 
present fly runs to couplet 87, disagreeing with species beyond 
this point by the lack of yellow or orange areas on the inter¬ 
mediate abdominal segments, as well as in several other features. 
The fly is quite distinct from all other species known to me 

■EXATOMA (BBIOCKKA) HIRTITHORAX ip. HOT. Plate 1, <t I*. 

General coloration deep velvety black; head and thorax with 
long, coarse, erect seta:; halteres and legB black; wings strongly 
blackened, with a narrow white discal area before the cord; nu¬ 
merous macrotnchia on veins beyond cord; cell Mi lacking; m-cu 
beyond outer end of cell 1st M a on vein M 4 ; abdomen velvety 
black, segments two, four, and five with leaden-colored basal 
bands; genital shield black; valves of ovipositor orange. 

Female. —Length, about 16 millimeters; wing, 12.5. 


• Ann & Mag. Nat Hist IX 8 (1921) 70-78. 
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Rostrum black, sparsely pruinose; palpi black. Antemue 
(female) 11-segmented; scape and pedicel black; flagellum 
brownish black, the incisures of the more proximal segments 
narrowly paler; flagellar segments with long coarse verticils; 
segments gradually decreasing in length outwardly, the terminal 
a little longer than the penultimate. Head dark gray, with very 
long, coarse, black setse. 

Thorax uniformly velvety black, with long coarse sets, espe¬ 
cially conspicuous on the dorsum. Halteres and legs black 
throughout. Wings (Plate 1, fig. IS) strongly blackened, the 
anal cells much paler, grayish; a narrow white discal area before 
cord, including cells Ri to Cu, inclusive, the last area narrowly 
separated from the remainder of the band by a narrow dark 
seam adjoining vein Cu in cell M; the gray anal cells variegated 
by more infuscated area at near midlength and by more bright¬ 
ened areas near outer end of cell 1st A and basal portion of cell 
2d A; veins dark, paler in the discal brightening. Costal fringe 
short but abundant, longer and more conspicuous basad of h; 
macrotrichia of veins beyond cord abundant, including all veins 
from Hus to Cu u inclusive, more sparse and restricted in the 
medial and cubital fields. Venation: Scj ending nearly opposite 
R x ; Ri+a much longer than either Ro^ or R a ,»; medial veins 
very faint and difficult to trace; cell M ( lacking; m-cu erect, 
placed beyond the outer end of cell 1st M a on vein M 4 . 

Abdomen velvety black, segments two, four, and five with 
leaden-colored or plumbeous basal bands, segments three, six, 
and seven uniformly blackened; stemites black; genital shield 
black; valves of ovipositor orange. 

Habitat .—China (Hainan Island). 

Holotype, female, Liamui, altitude about 1,200 feet, July 31, 
1936 (Greeeitt). 

Hexatoma ( Eriocera ) hirtithorax is one of rather numerous 
species discovered in recent years that runs to H. (E .) hilpa 
(Walker) by means of existing keys to the subgenus. It is dis¬ 
tinguished from allies in this particular group of forms by the 
coloration of the wings and abdomen, the venation, as the deep 
fork of cell R 8 and direction and position of m-cu, and by the 
unusually long erect pubescence of the head and thorax. In 
the latter feature the species agrees well with H. (£7.) villosa 
Edwards (Perak), which has an apical pale crescent on the 
wingB, additional to the pale discal area. 
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KLKPHANTOKT1A (ELEPBANT0MY00K8) ANGUBTICEILULA Ip. u>. M*U l. •(. U 

General coloration of mesonotum brownish yellow, the pleura 
a trifle more infuscated; rostrum approximately one-half aB 
long: as remainder of body; basitarsus with proximal two-thirds 
black, the distal third snowy white; wings subhyaline; cell Sc, 
stigma and outer end of cell R- uniformly and continuously in¬ 
fuscated; basal section of R r , almost in longitudinal alignment 
with Rs; cell 2d A very short and narrow; abdominal tergites 
inconspicuously bicolorous, obscure yellow, the caudal portions 
of the segments blackened, the outer three segments uniformly 
blackened. 

Male. —Length, excluding rostrum, about 10 millimeters; wing, 
6.6; rostrum alone, 5. 

Rostrum black throughout, approximately one-half as long 
as remainder of body. Antennae black; flagellar verticils long 
and conspicuous. Head brown, the orbits narrowly light gray; 
anterior vertex relatively wide, a little greater than the diam¬ 
eter of scape. 

Mesonotum uniformly dull brownish yellow, the pleura a trifle 
more infuscated. Halteres obscure, the knobs a trifle more 
dusky. Legs with the coxae weakly infuscated; trochanters 
brownish yellow; femora brownish black, a little brightened ba- 
sally, deepening to black at tips; tibiae black; basitarsi black, the 
distal third snowy white, remainder of tarsi snowy white, the 
terminal segment infumed. Wings (Plate 1, fig. 14) subhya¬ 
line, cell Sc, stigma and adjoining narrowed outer portion of 
cell R 2 uniformly and continuously infuscated; veins black. Ve¬ 
nation : Rs strongly arcuated; anterior branch of Rs at origin 
arcuated in almost the same degree as Rs, its distal portion 
gently sinuous and running close to R t ; basal section of vein 
R& almost in longitudinal alignment with the end of Rs, a little 
shorter than r-m; cell 1st M a longer than vein beyond it; 
m-cu about one-half its length beyond the fork of M; cell Cu 
gradually widened to margin; vein 2d A short, the cell unusually 
short and narrow. 

Abdominal tergites obscure yellow, blackened medially and 
caudally, the outer three segments uniformly blackened; ster- 
nites more uniformly obscure yellow, the caudal portions of the 
segments more infuscated. 

Habitat .—China (Hainan Island). 

Holotype, male, Ta Han, altitude 2,000 feet, June 7, 1936 
(Greesitt). 
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Elephantomyia (Elephantomyodes ) angusticellula is generally 
similar to several other Bpecies of the subgenus in the Orients 
and eastern Paliearctic faunal regions, such as E. (E.) aurantia 
(Brunetti), E. ( E .) fuscomarginata Enderlein, and E. (E.) 
uniformis Alexander, differing from all in the body coloration 
and the details of venation, especially the very short and narrow 
cell 2d A. In the last-mentioned regard, the nearest approach 
to the present fly is found in uniformis. 

ERIOPTBRWI 

TRBNTKPOHLIA (MONCOMA) HAINANICA »p. dot. Plato I, St. 1* 

Thorax entirely orange-yellow, immaculate; antennae black 
throughout; femora obscure yellow basally, passing into brown; 
tibiae dark brown; tarsi paling to yellowish brown; wings whitish 
subhyaline, the prearcular and costal regions clear light yellow; 
a restricted dark pattern, including the wing tip and a seam 
along vein Cui; R a at or beyond the fork of ; abdomen black, 
the bases of the intermediate segments vaguely brightened. 

Male .—Length, about 9 millimeters; wing, 7.2. 

Female. —Length, about 11 millimeters; wing, 8.6. 

Rostrum brown; palpi black. Antennae black throughout; 
flagellar segments cylindrical, the verticils shorter than the seg¬ 
ments. Head brownish yellow; anterior vertex reduced to a 
narrow strip, carinate, the ridge extending caudad onto the 
posterior vertex. 

Pronotum yellow. Mesonotum and pleura entirely deep orange- 
yellow, immaculate. Halteres with basal third of stem obscure 
yellow, the outer portion and knob blackened. Legs with the 
coxae and trochanters yellow; femora obscure yellow basally, 
passing into brown, the tips gradually deepening to dark 
brown; tibiae dark brown; tarsi paling to yellowish brown; 
bases of femora with a series of from eight to ten small black 
spines; posterior tibiae near apex with about four powerful black 
setae, the outermost shorter. Wings (Plate 1, fig. 16) whitish 
subhyaline, the prearcular and costal regions clear light yellow; 
stigma dark brown; paler brown washes include the extensive 
wing tip, vague seams along cord, a broad, conspicuous seam 
in cell M adjoining vein Cu, and the axillary region; veins 
brownish blade, luteous in the yellow basal and costal portions. 
Venation: Rj at or beyond fork of R 2+a , 4 ; m-cu at or before 
(male) fork of M; apical fusion of veins CU] and 1st A slight; 
cell 2d A wide. 
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Abdomen black, the bases of the intermediate tergites very 
vaguely brightened by brownish yellow; genitalia of both sexes 
obscure yellow. 

Habitat —China (Hainan Island). 

Holotype, male, Ta Han, altitude 2,500 feet, June 22, 1935 
( Greeeitt ). Allotopotype, female, Ju.ne 23, 1936 (Greesitt). 

Trentepohlia ( Mongoma) hainaniea is allied to T. (M). auri - 
cosia Alexander and T. (M.) fiavicoUis Edwards, of Java, espe* 
cially to the former. The differently patterned thorax, legs, 
and wings, and the uniformly darkened halteres, readily separate 
the present fly from these somewhat similar species. By my 
latest key to the Philippine species of Trentepohlia, 6 the fly runs 
to T. (M.) carbonipes Alexander, of Mindanao, a very different 
fly. 

GONOMY1A (PTILOflTENA) H AIN ANRN8I8 «p. PtaU t. If, M. 

General coloration of mesonotum dark brown, more reddish 
brown on sides; knobs of halteres darkened; femora yellow, with 
a narrow but conspicuous brownish black ring just before apex; 
wings yellow, sparsely patterned with dark brown; stigma oval, 
extending distad to vein R 3 ; vein R, gently arcuated; abdominal 
tergites black, the caudal margins narrowly yellow. 

Female. —Length, about 5.5 millimeters; wing, 6. 

Rostrum and palpi dark. Antenme with scape brownish yel¬ 
low; pedicel yellow; flagellum broken. Head brownish gray. 

Pronotum obscure yellow above, darker on sides. Lateral pre- 
tergites light yellow. Mesonotal prtescutum dark brown me¬ 
dially, more reddish brown on sides, the humeral region with a 
very restricted area of light yellow; pseudosutural foveae brown¬ 
ish black; scutum dark brown; scutellum testaceous-brown; me- 
diotergite dark, with a pruinose gray triangle on cephalic 
portion, the point directed backward. Pleura reddish brown, 
the dorsal sclerites somewhat darker. Halteres pale, the knobs 
darkened. Legs with the coxae testaceous-brown; trochanters 
testaceous-yellow; femora yellow, with a narrow but conspic¬ 
uous brownish black ring just before apex; tibiae obscure yellow, 
the tips narrowly blackened; tarsi brownish yellow, darker out¬ 
wardly. Wings (Plate 1, fig. 16) with the ground color yellow, 
sparsely patterned with dark brown, the areas including a small 
arcular darkening, origin of Rs, cord and m-cu, stigma, and a 


‘ Philip. Journ. Sci. SS (1984) 442-444. 
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paler brown submarginal wash in outer ends of cells R« and R«; 
no darkening at outer end of vein 2d A; wing tip deeper yellow 
than the remainder of ground; stigmal area oval, extending 
distad to vein R s or virtually so; veins yellow, darker in the 
infuscated areas. Costal fringe relatively long and conspicuous; 
numerous macrotrichia on all veins beyond level of m-cu and 
on veins M and 1st A nearer the wing base. Venation: Scj end¬ 
ing about opposite one-fourth the length of the strongly angulated 
to weakly spurred Rs; Ri, a and R a close together at wing margin; 
vein R< gently arcuated, not strongly recurved as in teranishii 
and allies; medial fork about one-third longer than its petiole; 
m-cu less than twice its length before fork of M. 

Abdominal tergites black, the caudal margins of the segments 
narrowly but conspicuously yellow; sternites more brownish 
yellow, the yellow apices not so clearly defined. 

Habitat .—China (Hainan Island). 

Holotype, female, Ta Han, altitude 2,600 feet, June 21, 1936 
(Gres8itt). 

The nearest described allies are Gonomyia (Ptilostena) longi- 
pennis Alexander (Loochoo Islands) and G. (P.) teranishii Alex¬ 
ander (Japan, eastern and southern China), which differ in the 
coloration of the body, the uniformly pale femora, and the 
details of wing pattern and venation, notably the more Btrongly 
arcuated vein R<. 

GONOHUi <LIPOPHLKPS> CONQUIBITA *p. an. Pint* 1, ((. IT. 

Belongs to the sulphureUa group; allied to nubeculosa; general 
coloration of notum dark gray; scutellum obscure yellow, dark¬ 
ened medially at base; femora yellow, with a narrow, dark brown, 
subterminal ring, the yellow apex subequal in extent or slightly 
wider; wings tinged with grayish, the costal border and apex 
whitened; abdominal tergites black, the caudal borders of the 
segments narrowly yellow. 

Female. —Length, about 6 millimeters; wing, 4. 

Rostrum and palpi black. Antennas with scape and pedicel 
yellow above, darker on lower surface; flagellum broken. Head 
above obscure yellow, the central portion of posterior vertex 
more infuscated, its sides and the gense again darkened. 

Pronotum yellow, darker on sides; pretergites light yellow. 
Mesonotal prse scutum and scutum dark gray; pseudosutural fo¬ 
vea dark red, inconspicuous against the ground; scutellum ob¬ 
scure yellow, the basal portion darkened medially; postnotum 
gray. Pleura brownish black, with a conspicuous, whitish, longi¬ 
tudinal Btripe extending from the fore coxse to the base of 
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abdomen; ventral stemopleurite and meron darkened; ptero- 
pleurite and pleurotergite somewhat paler brown than the an¬ 
terior sclerites. Halteres yellow, the knobs weakly darkened 
baaally. Legs with the fore coxae whitened, middle and posterior 
coxae darker baaally, the tips pale; femora yellow, with a narrow, 
dark brown, subterminal ring, this subequal to or narrower 
than the yellow apex; tibiae yellow; tarsi broken. Wings (Plate 
1, fig. 17) with a grayish tinge, the costal border and apex 
whitened, the latter including the distal ends of cells R 4 , R», 
and 2d M 2 as far basad as the level of the tip of vein R 4 ; stigma 
small, oval, brown, irterrupting the white costal border; re¬ 
stricted darker areas at arculus, origin of Rs, along cord and 
outer end of cell 1st M 2 , and as a seam on vein R»; veins pale, 
darker in the infuscated areas, more whitened in the pale por¬ 
tions of the wing. Costal fringe pale, relatively long and con¬ 
spicuous; rather numerous macrotrichia on veins Ra.s^, R 4 , 
distal section of R 5| and distal sections of M ll2 and M a ; a few 
trichia at extreme outer end of vein 2d A. Venation: Set ending 
opposite origin of the long Rs, Sc 2 close to its tip; Rs subequal 
in length to stem of cell R s ; vein R s very short, perpendicular; 
cell R s at margin considerably more extensive than cell R s ; vein 
R 4 rather strongly upcurved at margin; ra-cu shortly before fork 
of M. 

Abdominal tergites black, the caudal borders of the segments 
narrowly yellow; sternites somewhat more grayish black, the 
pale borders narrower. Cerci horn-colored, darkened basally. 

Habitat .—China (Hainan Island). 

Holotype, female, Ta Han, altitude 2,500 feet, June 21, 1935 
( Gressitt ). 

Gonomyia ( Lipophleps ) conquisita is readily told from other 
members of the group that are closely allied to nubeculosa (de 
Meijere), including pailidisignata Alexander, by the narrow 
brown femoral rings. In all species of the group hitherto de¬ 
scribed, these annuli are black, very broad, and preceded and 
followed by narrow whitened rings. 

GONOMYIA (UFOFBLBFS) PAIXICOSTATA n tmr. FUte I. I, 1», Plate t. If. ». 

Allied to bicolorata; femora brown, the extreme tip abruptly 
pale; wings suffused with brown, the costal and apical portions 
narrowly white, the remainder of membrane more or leas varie¬ 
gated by paler areas; stigma oval, dark brown; Sc short. Sc* 
ending before origin of Rs a distance nearly equal to the length 
of the latter vein; male hypopygium with two dististyles, the 
outer one bilobed, its outer arm a long, Blender, simple rod, the 
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inner arm a densely hairy cushion; inner style terminating in 
a curved spine and bearing a second, very long spine on outer 
margin at near midlength. 

Male .—Length, about 3.2 to 3.4 millimeters; wing, 3.5 to 3.8. 

Female .—Length, about 4 millimeters; wing, 4. 

Rostrum and palpi black. Antennae with the scape and pe¬ 
dicel yellow, flagellum black; flagellar segments (male) with 
unusually elongate verticils. Head chiefly yellow; badly flexed 
in types, but apparently with central darkening on posterior 
vertex. 

Pronotum and lateral pretergites pale yellow, the former dark¬ 
ened on sides. Mesonotal praeacutum and scutum almost uni¬ 
formly dark brown, the pseudosutural fovese black; scutellum 
black basally, obscure brownish yellow behind; mediotergite 
blackened, the anterolateral portions obscure yellow. Pleura 
chiefly dark brown, somewhat paler dorsally on the pteropleurite 
and pleurotergite. and ventrally on the ventral sternopleurite; 
a broad white longitudinal stripe extends from the fore coxse 
across the dorsal sternopleurite, ventral pteropleurite, and meral 
area to base of abdomen. Halteres yellow, the lower face of 
knob dusky. Legs with the coxse pale, their basal portions dark 
brown, the fore coxse more uniformly whitened; trochanters 
teBtaceous-yellow; femora brown, somewhat darker outwardly, 
the extreme tip abruptly pale; tibiae and tarsi brown. Wings 
(Plate 1, fig. 18) almost uniformly suffused with brown, the 
costal border and apex conspicuously china white, the degree 
nearly uniform throughout the area except before the stigma 
where the pale crosses Rs into cell R; stigma oval, dark brown; 
dusky ground color slightly variegated by paler areas, as in 
many allied forms; veins brownish yellow, paler, almost white, 
in the anterior pale portion. Costal fringe sparse, but long and 
conspicuous. Venation: Sc short. Sc, ending far before origin 
of Rs, the distance on costa nearly as long as Rs alone; branches 
of Rs divergent; cell R n narrowed at margin; m-cu a short dis¬ 
tance before fork of M. 

Abdominal tergites dark brown, the posterolateral angles 
yellow, more broadly and conspicuously so on outer segments; 
subterminal segment more uniformly darkened; hypopygium 
yellowish brown. Male hypopygium (Plate 2, fig. 29) with two 
terminal dististyles; outer style, od, bilobed, the outer arm a 
simple, slender, blackened rod, a little longer than the basistyle; 
inner lobe more than one-half as long as the outer, fleshy, the 
distal half with abundant yellow setae. Inner dististyle, id, 
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small, terminating in a slender, curved, acute spine; on outer 
margin at near midlength produced into a second, very long, 
nearly straight spine that exceeds the style in length, its base 
dilated. Phallosome, v, with two divergent subapical lobes, the 
tips with microscopic sets. 

Habitat. —China (Hainan Island). 

Holotype, male, Ta Han, altitude 2,500 feet, June 28, 1985 
(Gressitt). Allotype, female, Ta Hian, altitude 2,000 feet, June 
19, 1935 ( Gre88itt ). Paratype, male, Liamui, altitude about 
1,200 feet, August 3, 1935 ( Gressitt). 

The nearest described ally is Gonomyia ( Lipophleps ) bicolor- 
ata Alexander (Luzon, Hainan), which is similar in general ap¬ 
pearance, but the structure of the male hypopygium is very 
different. 

GONOMTIA (LIPOPHI.EP8) PULVINIFKRA «p. bot Plata ). Sr. Ms Pitta t. I,. M. 

Mesonotum brownish black, sparsely pruinose; scutellum 
yellow, darkened medially at base; thoracic pleura with a longi¬ 
tudinal yellow stripe; femora infuscated, with a broad, blackish, 
subterminal ring, preceded and followed by narrow, clearer 
yellow annuli; tibice and tarsi black; wings grayish subhyaline, 
the costal border whitened, the disk with extensive brown clouds; 
Sc short; male hypopygium with the outer dististyle a long 
blackened rod, its distal fifth expanded and densely set with a 
cushion of spines. 

Male. —Length, about 3.6 millimeters; wing, 3.6 to 3.7. 

Rostrum obscure brownish yellow; palpi black. Antennae 
black, the scape more or less brightened. Head orange-yellow, 
variegated by brownish black on central portion of diBk. 

Mesonotum brownish black, sparsely pruinose; pseudosutural 
foveae black; scutellum yellow, darkened medially at base; post- 
notum more heavily pruinose. Pleura brownish black, the dorsal 
pteropleurite and pleurotergite more infuscated; a relatively 
narrow but conspicuous, pale yellow, longitudinal stripe extend¬ 
ing from the fore coxae to the base of. abdomen, passing beneath 
the root of halteres, this stripe narrowly bordered dorsally by 
a dark stripe. Halteres yellow, most of the knobs infuscated. 
Legs with the coxse darkened basally, paler at tips; trochanters 
brownish testaceous; femora infuscated, the distal third more 
yellowish, inclosing a broad, more-blackened subterminal ring, 
the actual tip and postmedian pale annulus much narrower; pos¬ 
terior femora with long erect setae; tibiae and tarsi brownish 
black. Wings (Plate 1, fig. 19) with the ground color grayish 
subhyaline, variegated by more brownish clouds near wing base, 
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across outer ends of cells R to 1st A, inclusive, and beyond the 
cord; costal border and conspicuous areas before and beyond 
stigma white; stigma oval, pale brown; veins pale brown, still 
paler in the brightened costal portions, darker along cord. Cos* 
tal fringe relatively long and conspicuous; trichia of veins beyond 
cord relatively abundant. Venation: Sc short, Sc, ending some 
distance before origin of Rs, the distance on C being about two- 
thirds the length of Rs alone; r-m long, gently arcuated. 

Abdomen blackened, the caudal borders of both tergites and 
stemites restrictedly paler; hypopygium large, more chestnut- 
brown, the conspicuous outer dististyle black. Male hypopygium 
(Plate 2, fig. 30) with the two dististyles terminal in position. 
Outer dististyle, od, a long, nearly straight, blackened rod that 
is considerably longer than the basistyle, on apical fifth a little 
dilated and bearing a dense brush or cushion of spines; outer 
surface of stem of style with abundant spinous points or teeth. 
Inner dististyle, id, small, simple, long, and slender. Phallosome, 
p, not clearly evident in material studied, consisting of flattened 
pale cushions and a single, acute, smooth black spine. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 feet, August, 1935, 
at light (Sircar). Paratopotype, 2 males. 

By Edwards’s key to the Oriental species of Lipophleps ,* the 
present fly runs to mtbnebvloaa Edwards, a quite different species 
with the wing pattern distinct. As usual in the genus, the male 
hypopygium offers the chief feature for the separation of the 
species from allied forms. 

GONOKYU. (LIPOPHLEPS) 8IBCAR1 K>. HOT. Plate 1. I|. St) Plate 1. *(. 11. 

General coloration dark brownish gray; scutellum obscure 
yellow on posterior border; pleura with a light yellow longitu¬ 
dinal stripe; legs dark brown; posterior femora with a series 
of more than a score of erect setae; wings with a faint brown 
tinge, the disk slightly variegated by more grayish subhyaline 
areas; Sc short; male hypopygium with the outer dististyle a 
simple rod; inner dististyle bearing two long, slender, pale 
arms, each tipped with a small blackened spine; phallosome 
with appressed spinulose points. 

Male. —Length, about 3 millimeters; wing, 8.3. 

Rostrum and palpi black. Antennee black throughout. Head 
above orange-yellow, the central portion of vertex more dark¬ 
ened. 


‘Jowl Pod. Malay St Mbs. 14 (1928) 104-108. 
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Pronotum and anterior lateral pretergites yellow. Mesonotal 
praescutum and scutum uniformly dark brownish gray, without 
markings; scutellum obscure yellow on the posterior border, 
broadly darkened medially at base; postnotum obscure yellow 
on cephalic half, the posterior portion darkened. Pleura with 
the dorsopleural membrane and most of pteropleurite and pleu- 
rotergite obscure yellow, the more ventral pleurites brownish 
gray, with a conspicuous light yellow longitudinal stripe extend¬ 
ing from and including the fore coxse, reaching the base of 
abdomen. Halteres dusky, with most of the knob light yellow. 
Legs with the fore coxae yellow, the remaining coxae and all 
trochanters more testaceous; remainder of legs dark brown; pos¬ 
terior femora with an evenly spaced series of more than a 
score of long erect setae, additional to the usual appressed vesti- 
ture. Wings (Plate 1, fig. 20) with a faint brownish tinge, 
the prearcular and costal portions more clearly yellow; stigma 
small, oval, a little darker than the ground color; disk variegated 
by more grayish subhyaline areais on the posterior half of wing, 
the radial field more uniformly pale brown; veins pale brown, 
a little lighter in the costal and prearcular fields. Costal fringe 
moderately long, at base with aetse very sparse and tiny; an¬ 
terior branch of Rs without trichia; R r , and all outer branches 
of M with numerous trichia. Venation: Sc short, Scj ending 
some distance before origin of Rs, the distance on C equal to 
about two-thirds the length of Rs; Rs only a little shorter than 
its anterior branch, the latter directed strongly cephalad, so cell 
R 4 at margin is very wide; m-cu close to fork of M. 

Abdominal tergiteB dark brown, the incisures restrictedly 
paler; sternites and hypopygium more yellowish. Male hypo- 
pygium (Plate 2, fig. 31) with two dististyles, both terminal 
in position. Outer style, od, a simple sinuous rod, the base with 
a small mesal flange, the central third of the blade a little wider, 
the apex obtuse. Inner style, id, bearing two, long, slender, 
pale arms, each tipped with a small blackened spine; outer rod 
a little longer than the inner, the latter bearing two spines on 
one side and only one on the other (of the unique type, probably 
abnormal, and the condition may be normally unispinous). Phal- 
losome, p, appearing as two divergent, flattened, black horns that 
run out into smooth black spines, the surface microscopically 
serrulate and provided with appressed spinulose points. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 feet, August, 1935, 
at light (Sircar). 
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I take great pleasure in naming this distinct crane fly in honor 
of the collector of this interesting series of Tipulidse from the 
Khasi Hills, Mr. S. Sircar. The species is readily distinguished 
from other, generally similar, allied species in this faunal area, 
such as flavomarginata Brunetti and nissoriana sp. nov., by 
the structure of the male hypopygium. 

GONOMYIA (LIPOPHLEPS) NISSORIANA up. no*. Plat* I. »f *1: Plato J, I|. U. 

General coloration dark brown; scutellum obscure yellow, 
darkened medially at base; pleura with a clear yellow longitud¬ 
inal stripe; knobs of the halteres darkened; legs brownish black; 
wings with a faint brown tinge, the costal border whitened; 
stigma and narrow seams along cord and outer end of cell 
1st M 2 vaguely seamed with pale brown; Sc short; abdominal 
tergites uniformly dark brown, the sternites and hypopygium 
yellow; male hypopygium with both dististyles terminal in posi¬ 
tion, the inner at apex produced into a long yellow arm that is 
tipped with a small black spine and bears a single very long 
bristle that is longer than the arm itself. 

Male. —Length, about 2.7 millimeters; wing, 3. 

Rostrum and palpi black. Antennae with the scape black, 
pedicel chiefly orange, flagellum black. Head light yellow, the 
central portion of vertex weakly darkened. 

Pronotum and the lateral pretergites light yellow. Mesonotal 
prsescutum and scutum dark brown, the surface sparsely prui- 
nose; pseudosutural fovete reddish brown; scutellum obscure 
yellow, the base darkened; mediotergite extensively obscure 
yellow, darkened behind and on sides. Pleura with dorsal scle- 
rites and membrane brownish yellow; a broad, clear yellow, 
longitudinal stripe extending from the fore coxse to the base 
of abdomen, passing beneath the halteres, narrowly bordered 
above by darker brown; ventral sternopleurite darkened. Hal¬ 
teres with the stem dusky, the knob yellow. Legs with the 
coxse testaceous, the fore pair somewhat clearer; remainder of 
legs brownish black; posterior femora with moderately erect 
sets along the entire length. Wings (Plate 1, fig. 21) with a 
faint brown tinge, the prearcular and costal portions more 
whitened; stigma long-oval, slightly darker brown than the 
ground; cord and outer end of cell 1st M 3 vaguely seamed with 
pale brown, best indicated by a darkening of the veins; veins 
brown, more yellowish in the whitened areas. Anterior branch 
of Rs without trichia; Rn and all outer branches of M with nu¬ 
merous trichia. Venation: Sc short, Sci ending some distance 
before origin of Rs, the distance on C about one-half Rs; anterior 
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branch of Ra directed rather strongly cephalad so cell R 2 at 
margin is only a little more than one-third as extensive as cell 
R*; m-cu at fork of M. 

Abdominal tergites uniformly dark brown; sternites and hy- 
popygium yellow. Male hypopygium (Plate 2, fig. 82) with the 
two dististyles terminal in position, the outer style, od, a gla¬ 
brous darkened blade, shaped more or less like a cleaver, the 
margins smooth. Inner dististyle, id, at apex extended into a 
long, slender, yellow arm that is tipped with a small black spine 
and a single very long seta that is longer than the arm itself; the 
arm at near midlength bears a dense group of short setae. Phal- 
losome, v, consisting of coiled yellow rods that terminate in a 
dense brush of setae. 

Habitat. —Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 feet, August, 1935, 
at light (Sircar). 

I take much pleasure in naming this distinct species in honor 
of Mr. Nissor Singh, veteran collector of the Himalayan Butter¬ 
fly Company, who celebrated his eightieth birthday in December. 
1936. The fly is allied to species such as Gonomyia ( Ltpophleps ) 
sircari sp. nov., and G. (L.) luteimarginata Alexander, differing 
very conspicuously from all described forms in the structure of 
the male hypopygium. 

CKTFTOLABIB (BAEOURA) DICLADURA *p. u, Pl.U 1. »*, Plato I. If. 11. 

General coloration dark gray, the scutellum yellow, darker 
medially at base; legs with short setae; wings with a slight gray¬ 
ish tinge, the stigmal region weakly suffused; prearcular and 
costal regions more whitened; cell 2d A wide, vein 2d A deflected 
caudad on its distal third; male hypopygium with the dististyles 
subterminal in position, profoundly bifid, the inner arm longer 
than the outer. 

Male. —Length, about 3.5 millimeters; wing, 3.8 

Female. —Length, about 3.6 millimeters; wing, 4. 

Rostrum dull black; palpi mfuscated. Antenna* dark through¬ 
out; pedicel black; outer flagellar segments elongate. Head uni¬ 
formly gray. 

Pronotum yellowish white. Mesonotal prtescutum and scutum 
almost uniformly dark gray, or blackish with a relatively sparse 
pruinosity; scutellum yellow, darker medially at base; post- 
notum gray. Pleura dark brownish gray, the dorsopleural region 
yellow. Halteres pale, the knobs darkened. Legs with the coxae 
and trochanters testaceous-brown; femora obscure yellow, the 
tips infuscated; tibiae and tarsi brownish black; vestiture of legs 
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short and appresaed, inconspicuous. Wings (Plate 1, fig. 22) 
with a slight grayish tinge, the stigmal region weakly suf¬ 
fused; a vague darkened seam along cord, best indicated by a 
more intense coloring of the veins traversed; prearcular and 
costal regions more whitened; veins brown, pale in the whitened 
areas. Costal fringe relatively long and conspicuous. Vena¬ 
tion: Ra a little shorter than R 2 ,*; m-cu at near midlength of 
Mi*; cell 2d A wide, the vein deflected caudad on its distal third. 

Abdomen dark brown, the hypopygium brightened. Male hy- 
popygium (Plate 2, fig. 33) with the ninth tergite, 9t, having 
each outer lateral angle produced into a slender straight point; 
median area of tergite slightly produced, the caudal border 
gently concave. Dististyle, d, subterminal in position, long and 
slender, profoundly bifid, the outer arm only about one-half as 
long as the inner but Bomewhat stouter. iEdeagua, a, terminat¬ 
ing in a very long needlelike point. 

Habitat .—-China (Hainan Island). 

Holotype, male, Ta Hian, altitude 2,000 feet, June 11, 1936 
( Greesitt ). Allotopotype, female. Paratopotype, 1 female. 

Compared with other similar regional species of Bseoura that 
have the wings broad, cell 2d A wide, inconspicuously hairy legs, 
and conspicuously brightened scutellum, the present fly is read¬ 
ily told by the somewhat remarkable male hypopygium, espe¬ 
cially the dististyle. 

CBYPTOLABIB (BJEOUBA) SKTOSIPBS K>. nor. PUU I. If. Ml PtaU S. If. M. 

Belongs to the trichopoda group; general coloration black; 
scutellum obscure yellow; wings with a dusky tinge, the costal 
border more whitened; a broad dark seam along cord; cell 2d A 
narrow; male hypopygium with the lateral angles of the tergite 
extended caudad into narrow arms; dististyle deeply bilobed, the 
inner arm slender. 

Male. —Length, about 3.8 millimeters; wing, 4. 

Female. —Length, about 3.5 millimeters; wing, 4. 

Rostrum testaceous; palpi brown. Antennas apparently 14-seg- 
mented, short, dark brown; flagellar segments passing through 
short-cylindric into long-cylindric; terminal segment linger than 
the penultimate, constricted at near midlength; verticils very 
long and conspicuous. Head light gray; sets and punctures con¬ 
spicuous. 

Pronotum testaceous-gray. Meson otal pnescutum dull black, 
the humeral region scarcely brightened; scutum, including me¬ 
dian area, dull black; scutellum obscure yellow, darker medially 
at base, parascutella black; mediotergite dark, heavily gray 
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prulnose. Pleura black, heavily pruinose; dorsopleural mem¬ 
brane paler. Halteres dusky, the base of stem restrictedly 
brightened, the knobs a little paler. Legs with the fore cox* 
black, the middle and hind cox* a little paler; trochanters tes¬ 
taceous-yellow; femora brown; tibiae and tarsi brownish black; 
segments with very long erect setae, as in the group; claws (male) 
very long and slender, each with a long, pale, erect seta or setoid 
spine at base. Wings (Plate 1, fig. 28) with a dusky tinge, the 
entire costal border both before and beyond the Btigma whitened; 
stigma and a broad confluent seam along the cord darker than 
the ground; basal portions of wing a trifle infumed; veins dark, 
paler in the whitened costal portions. Venation: Set ending op¬ 
posite cord, Sea not far from its tip; cell 2d A narrow. 

Abdomen, including hypopygium, brownish black. Male hypo- 
pygium (Plate 2, fig. 34) with the tergite, 9 1, produced laterad 
and caudad into slender glabrous points; median portion of cau¬ 
dal border likewise produced into a low triangular point. What 
seems to be a part of the eighth sternite is represented by a 
slender pale structure that terminates in two strong modified 
set*, suggesting the condition found in Styringomyia. Disti- 
style, d, terminal, deeply bifid, the broader outer arm with nu¬ 
merous setigerous punctures, including a dense group at apex; 
before tip, near inner margin of lobe, with two slender spines; 
inner arm nearly as long but much slenderer, with set* only at 
apex. j35deagus, o, broadly depressed, except on apical portion. 

Habitat. —China (Hainan Island). 

Holotype, male, Ta Hian, altitude 2,000 feet, June 11, 19£5 
(Gressitt). Allotype, female, Liamui, altitude about 1,200 feet, 
July 81, 1935 [Gressitt). Faratopotype, female. 

In its hypopygial structure, Cryptolabis (Bieoura) setosipes 
is very different from the other members of the trichopoda group 
described to this date. 

CRYPTOLABIS (BACOURA) CONHONA «p. no,. Plat* 2, Sc. IS. 

Belongs to the trichopoda group, closely allied to setosipes; 
male hypopygium with the outer lateral angles of tergite pro¬ 
duced caudad into very long, slender blades, the tips subacute; 
dististyle simple, appearing as an elongate blade, narrowed out¬ 
wardly to the obtuse tip, on outer face at near two-thirds the 
length with a small peglike spine. 

Male. —Length, about 8.3 millimeters; wing, 4. 

Female.— -Length, about 3.5 millimeters; wing, 4. 

Rostrum and palpi dark. Antennae of moderate length, dark 
throughout, apparently 15-segmented; basal flagellar segments 
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short-oval, the outer segments more elongate, with very long, 
conspicuous verticils. Head gray. 

Mesonotum dull black, the surface very sparsely pruinose; 
scutellum obscure brownish yellow, the base darkened medially; 
postnotum more heavily pruinose. Halteres weakly suffused 
with dusky, especially the central portion of stem. Legs with 
the coxse brownish testaceous; trochanters obscure yellow; fe¬ 
mora brown; tibia obscure yellow, the tip narrowly darkened, 
especially the distal portions of posterior legs; tarsi brown, pass¬ 
ing into black outwardly; segments of legs with very long 
conspicuous seta, as in the group. Wings with a strong dusky 
tinge, the costal region more whitish; a darkened cloud along 
cord; basal cells slightly infumed, leaving rather clearer areas 
before and beyond the cord; stigma a little darker; veins dark, 
somewhat paler in the costal field. Venation: Virtually identical 
with that of setosipea; cell 2d A a trifle narrower. 

Abdomen, including hypopygium, brownish black. Male hy- 
popygium (Plate 2, fig. 35) with the outer lateral angles of ter- 
gite, 9 1, produced caudad into very long, slender blades, the tips 
subacute; caudal margin between the horns transverse or very 
slightly protuberant, not produced into a point as in setosipes. 
Dististyle, d, simple, appearing as an elongate blade that narrows 
outwardly, the tip obtuse; outer face of style at near two-thirds 
the length with a small peglike spine; before apex of style, near 
inner margin, with two or three small spinous points, as in 
setosipea. 

Habitat. —China (Hainan Island). 

Holotype, male, Dwa Bi, altitude about 1,500 feet, July 21,1986 
{Gressitt) . Allotopotype, female. 

Cryptolabia ( Bmoura ) consona is very similar in its general 
appearance to C. (B.) setosipes sp. nov., but is entirely distinct 
in the structure of the male hypopygium. 

STTBUKIOMTU. HOLOMXLANIA •»- mmr. Plato 1, to 14; Plato *. fa. M. 

Entire body black; halteres and legs black, the tarsal seg¬ 
ments slightly paler on basal portions; wings narrow, whitish 
subhyaline, the cord and vein Cu seamed with brown; anterior 
branch of Rs oblique; male hypopygium with the basistyle bear¬ 
ing two spines, the inner one only half the length of the outer; 
outer lobe of dististyle with a dense group of spines near base; 
tenth fergite with median lobe very slender; ninth sternite bilobed 
at apex. 

Male. —Length, about 5 millimeters; wing, 3.4. 
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Rostrum and palpi black. Antennae black, the outer flagellar 
segments a trifle paler. Head black. 

Thorax entirely black, including the coarse but unmodified 
setae. Hal teres black. Legs black, the basal three tarsal seg¬ 
ments a very little paler on their proximal portions. Wings 
(Plate 1, fig. 24) narrow, whitish subhyaline, the cord and vein 
Cu seamed with brown; veins brown. No macrotrichia on veins 
behind Ri excepting a complete series of about twenty-two on 
vein R 5 and an isolated bristle on anterior branch of Rb ; two or 
three trichia on outer ends of distal sections of medial veins. 
Venation: Anterior branch of Rs oblique; cell 1st M* long and 
narrow, exceeding any of the veins beyond it; m-cu sinuous, 
at near one-third the length of cell 1st M a ; vein 2d A unspurred 
but strongly curved near outer end. 

Abdomen black throughout. Male hypopygium (Plate 2, fig. 
36) with the basistyle, b, bearing two unequal spines on a short 
apical lobe, the outer spine about twice the length of the inner, 
flattened on basal half; inner spine obtuse at apex. Tip of 
basistyle with an acute blackened spine that is directed mesad. 
Outer lobe, od, of dististyle relatively stout, bearing a dense 
group or comb of equal black spines on mesal face near base; 
inner lobe, id, produced into two arms. Tenth tergite, t, with 
the median lobe very slender, appearing as a ligulate structure 
clothed with abundant erect set®. Ninth sternite, 9s, bilobed 
at apex, each lobe obtusely rounded, the median notch acute; the 
two usual modified setae placed basally on lobes, unusually slender 
and more or less decussate. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 feet, August, 1936, 
at light (Sircar). 

Styringomyia holomelania is very different from all described 
species that have bispinous basistyles on the male hypopygium. 
The uniformly black coloration of the body, halteres, femora, 
and tibiae provide characters that separate the fly from all spe¬ 
cies of the genus hitherto described. It seems to be most nearly 
allied to S. obseura Brunetti, yet is amply distinct in the colora¬ 
tion of the body, wings, and legs. 
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Platt 1 

Fig. 1. Longurxo hainanenaxa ap. nov., venation 

2. Nepkrotoma hatnanioa ap. nov , venation, 

3. PhaXacroeera tarsalba ap. nov , venation 

4. Ltmonta ( Greaaxttomyia ) xenoptera ap. nov., venation 

6. Linwnia ( lAmonxa ) calcanfern ap nov. t venation. 

6 Lvmonia (Libnotta) quxnque-coatata ap. nov., venation 

7. Antoeha ( Antoeha ) ftavidula ap nov, venation. 

8. Antoeha ( Antoeha ) khaaxenaia sp. nov., venation. 

9. PaeudolimnophUa eoneusaa sp. nov., venation. 

30. PaeudoHvtnophila aetxeoatata sp nov., venation 

11. Hematoma < Euhexatoma ) tnphmgma sp. nov, venation 

12. Hexatoma ( Eriocera ) tubereulata ap. nov., venation. 

13 Hexatoma (Erioeera) kxrtithorax sp nov, venation. 

14. Elephantomyxa (Elephantomyodca ) angusticellula ap. nov., vena¬ 

tion. 

15. Trentepohlia (Mongoma ) haxnanxca sp nov., venation. 

16. Gonomyia ( Ptiloatena ) haxnanentna sp nov., venation 

17. Gonomyxa ( Lxpophlep a) conquxsxta ap. nov., venation 

18 Gonomyia (Lipophlepa) pallieoatata sp nov., venation. 

19 Gonomyxa ( Lipophlepa ) pulvxmfcra ap nov , venation. 

20. Gonomyxa ( Lipophlepa ) at rcarx ap. nov., venation. 

21. Gonomyia (Lipophlepa) ntaaortana sp nov, venation 

22. Cryptolabxa (B spoilt a) dicladura sp nov , venation. 

28. Cryptolabxa (Rmoura) aetoaipea ap. nov, venation 
£4. Styrtngomyia holomelanxa sp nov , venation 

Plate 2 

Fig. 26 Lxmonxa (Greaaxttomyxa) xenoptera ap. nov., male hypopygium 

26. Antoeha (Antoeha) flavidula sp nov , male hypopygium 

27. Antoeha (Antoeha) khastenata sp. nov., male hypopygium. 

28. Paetidolxmnophtla eoneusaa sp nov., male hypopygium. 

29. Gonomyia (Ltpophlepa) pallicoatata sp. nov., male hypopygium. 

30 Gonomyxa (Lipophlepa ) pulvxnifera sp nov, male hypopygium 

31. Gonomyxa (Lipophlepa) axrcarx sp nov., male hypopygium. 

82. Gonomyia (Lipophlepa) nxsaorittna sp nov, male hypopygium. 

33. Cryptolabxa (Bmoura) dxcladura ap. nov., male hypopygium. 

34. Cryptolabxa (Bsaoura) aetoaipea ap. nov., male hypopygium. 

35 Cryptolabxa (Basoura) consona sp nov., male hypopygium. 

36. Styringomyia holomelanxa ap. nov., male hypopygium. 
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BubcHkx, Abba ham, and F. Jacomohn, Sex habits; a vital factor in well¬ 
being. Tr. from the German by Eden and Cedar Paul. N, Y., Emer- 
son books, 1983. xiii + 190 pp,, ill us. Price, 92.60. 

Duns, H. H. The physiology of domestic animals. 3d rev. ed. Ithaca, 
N. Y., Comstock publishing co. } 1985. xiv -f 643 pp., Ulus., tables, 
diagrs. Price, 96* 

Habrowb, H. R. Three lectures on endocrinology in everyday practice. 
Glendale, California, The Harrower laboratory, [c. 1986.] 62 pp. 
Price, $1. 

Habvby, Wm. Clunie, and Habby Hill. Milk production and control, by 
Wm. Clunie Harvey and Harry HilL London, H. K. Lewis 4k co., 1986. 
665 pp., illua. Price, 910.50. 

Hopson, Mrs. Cora B. S. Human sterilization to-day; a survey of the 
present position. London, Watts 4k co., 1984. vii + 65 pp. Price, 
|0.25. 

International institute of agriculture. Rome. The world agricultural 
situation in 1938-84. (World agriculture; conditions and trends; 
markets and prices. Agricultural policies and conditions in the dif¬ 
ferent countries.) Economic commentary on the International year¬ 
book of agricultural statistics for 1938-34 Rome, 1936. viii *f 602 
pp., tables. Price, 92.60. 

Jbffbbyb, Habold. Earthquakes and mountains. London, Methuen 4k co., 
1986. x + 188 pp., front., plates, diagrs. Price, 92. 

John, H. J. Diabetic manual for patients. 2d ed. St. Louis, Missouri, 
The C. V. Mosby co, 1934 232 pp., front, lllus., tables, diagrs. 

Price, 92- 

Lobd, F. T. Lobar pneumonia and serum therapy; with special reference 
to the Massachusetts pneumonia study [by] Frederick T. Lord and 
Roderick Heffron. N. Y., The Commonwealth fund, 1936. 91 pp., 
Ulus., plate, diagrs. Price, 91. 

Ritshkb, W. H. Criteria of capacity for independence Jerusalem, Syrian 
orphanage press, 1984. ix + 162 pp. Price, 92. 

REVIEWS 

The Bacteriological Grading of Milk. By G. S. Wilson. Medical Research 
Council, Special Report Series, No. 206. His Majesty’s Stationary 
Office, London, 1936. 892 pp. Price, 92. 

This book gives the results of the author’s critical studies on 
the various technical procedures that have been heretofore used 
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in the examination of milk. The usefulness of these procedures 
is discussed extensively with recommendations on the methods 
that should be followed. 

A description of the modified methylene blue reduction test 
is given, and, according to the author, the test seems to fulfill 
most of the requirements demanded of the routine grading of 
raw milk. It gives more information about the milk than does 
the plate count, the performance of which requires an elaborate 
procedure by highly skilled workers. According to him the plate 
count seems to afford no better index of the sanitary conditions 
of production or of the keeping quality of the milk than the Breed 
test or the modified methylene blue test. The latter test could 
be ad\ antageously applied even to certified milk. 

Whether the test is suitable for the examination of freshly 
pasteurized milk or not is doubtful, but there is reason to believe 
that it could well replace the plate count on bottle samples de¬ 
livered to the consumer. 

Finally, it is recommended that whatever test is used no at¬ 
tempt should be made to divide milk into more than three or 
four classes. From the public-health point of view probably 
only two divisions need be made on the basis of cleanliness; 
namely, (a) milk that is suitable and (6) milk that is not suit¬ 
able for human consumption in the liquid state.—T. R. R. 

The World Economic Survey, 1934-36. Fourth Year. Economic Intelli¬ 
gence Service, League of Nations, Geneva, Switzerland, 1936. 310 pp 

Price, $2. 

The book is an extensive review of the world economic and 
financial developments up to July, 1935, being the fourth of an 
annual series published by the League of Nations. The sig¬ 
nificant events featured in the international economic commotion 
during the last few years being presented in a comprehensive and 
coherent manner, this survey surely is indispensable to anyone 
who desires to gain a full grasp of the world economic situation. 
Considerable emphasis is laid on the subjects of currency, pro¬ 
duction, overseas trade, unemployment, and industrial recovery. 
Statistical tables, indices, and graphs are widely distributed 
from cover to cover, with the corresponding explanations so 
given as to be intelligible to the lay reader. 

The opening chapter presents a kaleidoscopic view of the 
chaotic state of economic affairs the world over in 1934. Va¬ 
rious steps undergone by the government towards the solution 
of the problems in finance and trade are mentioned as each coun¬ 
try is surveyed. The movement of agricultural and industrial 
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prices is graphically dramatized by charts and tables. Statis¬ 
tical data of different countries illustrate impressively the law 
of supply and demand as it affects production, prices, and con¬ 
sumption. With the dawn of industrial recovery is treated 
the question of unemployment and stability of wages. The r61e 
played by the National Recovery Act, of all movements, is men¬ 
tioned in this connection. The recent adjustments in interna¬ 
tional trade and equilibrium and the expanding basis of credit are 
equally dealt with comprehensively. The last chapter reviews 
the more recent constantly changing scenes in the world economic 
“movies,” prominent among them being the “New Deal” pro¬ 
gram which has become linked with the Roosevelt administra¬ 
tion. 

The work is well indexed, and on the last pages is appended 
a chronological list of important world economic events from 
August, 1934, to July, 1985.—L. M. G. 

Milk Production and Control. By W. C. Harvey and Harry Hill. H. K. 

Lewis & Co. Ltd f London, 1036 665 pp., Ulus. Price, $10.60. 

This book is a welcome addition to dairy literature. As the 
title indicates, special attention is given to the different phases 
of production and control of milk. Although the book was 
specially written for present conditions in England, much can 
be learned from its chapters to help those directly connected 
with the production and distribution of milk and its supervision 
in any country. 

The first chapter deals with the composition of milk and its 
food value and rightly serves as an introduction to the entire 
subject herein treated. The second chapter, Milk and Disease, 
discusses briefly the various diseases transmitted to man in 
milk. The authors mention several outbreaks to emphasize the 
importance of milk in its relation to human health. The chap¬ 
ters on the cow and the cow shed discuss briefly the proper care 
and housing of milk cows. Dairy equipment, actual milk produc¬ 
tion, and proper distribution are also discussed, with appropriate 
illustrations, in separate chapters. 

A long chapter is devoted to the treatment of milk by heat. 
Here the different processes of pasteurization of milk and the 
problems connected with each process are discussed. Stassani- 
zation, sterilization, and irradiation of milk are also mentioned 
in this chapter. Another long chapter, devoted to laboratory 
and other control, is a good guide for students, health inspectors, 
and laboratory technicians connected with the inspection of milk. 
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In the chapters on designated milk and legislative control, 
the reader can easily follow the development of the dairy indus¬ 
try in England. 

Milk Production and Control is not only a good guide or ref¬ 
erence book for people concerned with the production and dis¬ 
tribution of milk and government officials connected with milk 
inspection, for whom the authors have written this work, but 
will also serve as a suitable textbook for classrooms.—S. Y. R. 

Diabetic Manual for Patients. By H. J. John. Second Edition. The G. 

V. Mosby Company, St. Louis, 1934. 232 pp. Price, 92. 

In this little book the author tries “to present clearly and 
briefly what the person with diabetes should know about the 
disease and its treatment in order that he may more fully and 
therefore more successfully cooperate with his physician." With 
this purpose in view the author explains the underlying laws 
and principles, the conscious or unconscious violation of which 
in some way or other produces the disease. He describes how 
it is acquired and the changes that take place in the body during 
the illness. 

Since food plays an important rfile in the medical improvement 
of the patient, a good portion of this book is devoted to diet plan¬ 
ned according to the modern trend of giving food more rich in 
carbohydrates. Thus the food values of different food products 
are given, the appendices being fully devoted to this purpose. 
The author also stresses the efficacy and necessity of insulin 
treatment, and unlike many physicians, encourages its use. 

—I. F. 


Who Shall Survive; a New Approach to the Problem of Human Interrela¬ 
tion*. By J. L. Moreno. Washington, D. C., Nervous and Mental 
Disease Publishing Co., 1034. 487 pp., diagrs. Price, 94. 

Who Shall Survive deals with the study of the emotional rela¬ 
tions among individuals who are functioning as a social group, 
or the cross-currents of emotion as they play back and forth 
between individuals. The material and illustrations are drawn 
from institutions and schools. The author develops a technic 
for a process of classification calculated to bring individuals 
together who are capable of harmonious interpersonal relation¬ 
ships, and creates a social group which can function at the max¬ 
imum efficiency and with the minimum of disruptive tomten ne w 
and processes. He has rediscovered many homely truths by a 
different method which permits of their development to a more 
highly differentiated degree and also their utilization for the 
benefit of the individual. He differs from the psychoanalytic 
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approach in a significant way. While the analyst works back¬ 
ward to an explanation for the individual’s conduct, he takes 
the individual’s conduct as the starting point and works forward. 
All his various points of view, methods, and technic are of great 
significance. This is a good reference book on social problems. 

—R. E. G. 


The Student’s Manual of Microscopic Technique; with Instructions for 
Photomicrography. By J. C. Tobias. American Photographic Pub¬ 
lishing Co., Boston, Mass., 1936. 210 pp., illus. Price, $2.60. 

This is a useful guide for students of anatomy and biology. 
It contains (a) a good chapter on the microscope, its care, uses, 
and the physical rationale of its operation, including the polar¬ 
izing microscope; (b) another excellent chapter on the micro¬ 
scopic objects found in water and the modes of their examina¬ 
tion; (c) several chapters on the commoner methods of prepar¬ 
ing tissues for microscopic examination, including the principal 
procedures of sectioning, staining, etc., and their examinations 
microscopically in the fresh state and as permanent prepara¬ 
tions ; and (d) a special section on microphotography. Most 
of the principal topics are illustrated with excellent text figures. 

The author has happily combined in one compact and conve¬ 
nient volume the principal methods of microscopic technic usually 
found in such standard works as Gage’s, Lee’s, Mallory and 
Wright’s, and others. The book should have general acceptance 
as an excellent complement to ordinary textbooks of histology 
and pathology.—A. G. 

Mountains and Earthquakes. By Harold Jeffreys. Methuen ft Co Ltd., 
London, 1986. 183 pp. Price, $2. 

This book gives a comprehensive discussion of the latest de¬ 
velopments in the study of the earth from the view points of the 
physicist, the geologist, and the geodesist. The presentation is 
well planned, and the language, though precise, is simple. The 
subject is probably too far advanced for the comprehension of 
the layman, but it is very interesting to the technical man who 
has a good working knowledge of mathematics, physics, and 
geology.—Q. A. A. 

The Mental Health Emphaaia in Education—A Qualitative Study. By H. 
C. Patey and G. S. Stevenson. The National Committee for Mental 
Hygiene, Inc., New York. 96 pp. 

This treatise has for its working principle the idea that “basi¬ 
cally the philosophy of mental hygiene and education are iden¬ 
tical and may be stated in terms of complete living or satisfac- 
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tory functioning of the human organism.” In terms of this 
principle it asserts that “at the present time the relationships 
of mental hygiene and education are confused by the fact that 
mental hygienists have given much of their attention to cor¬ 
rective therapy while educationalists have been concerned with 
fostering normal development without insight gained from ob¬ 
servations of exaggerated functioning,” and makes an effort to 
indicate methods of coordinating, articulating, and integrating 
the other agencies of society; namely, industry, business, law, 
social service, journalism, art, theology, and medicine, with edu¬ 
cation, in order for the latter “to realize all of the opportunities 
that lie within the scope of its own organization and objective.” 
Perhaps too confident and optimistic, the authors claim that 
“the professional mental hygienist brings to each situation and 
interpretation intensive experience with the problems of indi¬ 
viduals, with the purpose of bringing objectives to a focus in 
terms of what is most satisfying.”—A. V. C. 

Elementary Microtechnique. By H Alan Peacock Edward Arnold A Co, 
London, 1036. 200 pp. Price, $1 60 

This is an unassuming little book, which contains much use¬ 
ful information on microtechnic. It is intended primarily for 
beginners in histology and cytology, although advanced students 
equally will find the work a good reference book. 

The book is introduced with a short summary of the structure 
of the cell and protoplasm, followed by brief descriptions of the 
processes of microtechnic. Chapters III and IV cover outlining 
methods and technic. There is an alphabetical list of special 
subjects with the various methods to lie followed and their prep¬ 
aration in Chapter V; of stains and their uses in Chapter VI; 
and of formula; and hints in Chapter VII. Three appendices 
are included, the last being a bibliography.—M. T. 

Sex Practice in Marriage. By C. B. S. Evans. Second Edition. Emerson 
Books, Inc., New York, 1936 128 pp. Price, $1.96 

This is a clear and simple exposition of a subject of vital 
interest to married couples and young people contemplating 
marriage who are seeking happiness. The book, which is so 
easy to read that it will but take few hours to finish, will not 
only help bring about a better understanding between husband 
and wife but also make for a better appreciation of each other’s 
needs and problems. In serving as a guide in securing a happy 
mating, this book will help married people in solving their ma¬ 
rital problems arising from ignorance of the proper functions 
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of sex, which will be conducive to harmony in the home, lessen 
friction, and minimize divorce. Likewise physicians will find 
the book a great help to their own method of handling related 
problems.—U. D. M. 

Engineer-Custodians Manual. By Thomas J. Brett American Technical 
Society, Chicago, 1934. 192 pp. $2.60 

This is a useful book for building superintendents, engineers, 
custodians, firemen, electricians, and others interested in the 
operation and maintenance of public buildings. It embodies 
valuable information that is usually required for passing com¬ 
petitive civil-service examinations; contains over 500 questions 
and answers on boilers, combustion engines, heating and ventilat¬ 
ing, air-conditioning, pumps, sanitation, plumbing, electrical 
machinery, and mechanics; over 200 engineering formulas and 
tables, and general information. The book is fully indexed. 

—R. M. 

Diesel and other Internal-Combustion Engines. By Howard E. Degler 
American Technical Society, Chicago, 1936. 237 pp. Price, $2.60. 

This is practical text on the development, principles of opera¬ 
tion, construction, details, and performance of stationary and 
portable diesel, gas, and gasoline engines. 

In Part I the development and application, types, character¬ 
istics, efficiency, advantages, thermodynamics, and comparison of 
internal-combustion engines are set forth. Part II classifies fuels 
and fuel-air mixtures, gas producers, and liquid fuels and gives 
fuel-burning characteristics. Part III contains valuable in¬ 
formation on automobile and agroplane gas and gasoline engines. 
Part IV treats of low-pressure and moderate-pressure oil en¬ 
gines. Part V is devoted to heavy-duty diesel engines of various 
types. Part VI takes up high-speed diesel engines, their develop¬ 
ment and application. In Parts VII, VIII, IX, and X is found 
valuable information on diesel fuel-injection requirements and 
methods, engine parts, testing and testing methods, and eco¬ 
nomics of diesel power, respectively.—R. M. 

Carpentry. By Gilbert Townsend. American Technical Society, Chicago, 
1936. 436 pp. Price, $2. 

This book is a practical treatise on simple building construc¬ 
tion, including framing, roof construction, general carpentry 
work, exterior and interior finish of buildings, building forms, 
and working drawings. 

The book is adapted for use as a text in vocational, trade, 
high, and technical schools. It is an excellent text for home 
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study and reference for carpenters, apprentices, home owners, 
and anyone interested in building construction work.—R. M. 

Air Conditioning and Engineering. By Engineering Staff of American 
Blower Corporation and Canadian Sirocco Co., Ltd. American Blower 
Corporation, Detroit, 1985. 691 pp. Price, |5. 

This is a treatise on the technic of conditioning and mechanical 
movement of air for the health and comfort of human beings 
and the efficiency of production in industry. It iB a ready ref¬ 
erence containing valuable data on air conditioning and engineer¬ 
ing, including fundamental principles, laws, tables, sample cal¬ 
culations, and information relating to dimensions and capacities. 
In the apparatus and equipment section are found dimension 
and capacity tables and types of equipment used in actual prac¬ 
tice. It is an excellent book for air-conditioning engineers. 

—R. M. 

A Guide to Sexing Chicks. By Charles S. Gibbs. Orange Judd Publishing 
Co., Inc., New York, 1935. 68 pp. Price, ♦l.Sfi. 

The author is a research professor of veterinary science at 
the Massachusetts State College at Amherst In his Guide to 
Sexing Chicks he describes the art which was first brought to 
light by Kiyoshi Masui and Juro Hashimoto of Tokyo Imperial 
University, and later put into practical application by Kojima 
and Sakagiyma. He mentions two schools of chick sexing, one 
depending upon the presence or absence of processes in the vent, 
and the other on the wrinkles of the mucuous membrane of the 
cloaca. 

Sexing chicks, as an art, requires skill, clear vision, rapid eye 
accommodation and ability to withstand bright light, steady 
hands, and nimble fingers. To the novice patient practice and 
mastery of its technic are necessary to attain a satisfactory 
degree of proficiency. The detailed description of the steps to 
be undertaken given in this book will be of practical value to 
him and other beginners. 

The author suggests that sexing be done in bright day light 
or with the use of a 200-watt electric bulb, either blue or with 
frosted tip. The best time to sex is twelve hours after hatching 
or as soon as the chick has dried. A large process in the vent 
identifies a cockerel, and no process or a small one, a female. 
In actual identification a group of 5 per cent is confusing and may 
turn out one way or the other.—C. X. B. 
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The Medical Cookery Book. By Dorothy Sewart. J. Wright and Sona, 
Ltd., London, 1935. 136 pp. Price, fl.26. 

In the convalescent stage of many diseases in which drugs 
usually play an insignificant part, nourishment is more vitally 
important to the patient, since a suitable diet is more conducive 
to recovery. At this stage the consideration of proper foods 
becomes the concern of those whose responsibility it is to pre¬ 
scribe diet. The 300 recipes compiled in this book for making 
soup, salads, and other ideal foods for convalescents will provide 
the solutions to most of the problems concerning the right foods 
to give. The recipes have been thoroughly tested and are simple 
and economical. The book also contains much information on 
how the foods should be served, which suggestions increase its 
practical value.—A. J. H. 

International Trade; Principles and Practices. By Paul V. Horn. Pren¬ 
tice-Hall, Inc., New York, 1935. 723 pp. Price, |fi. 

A comprehensive treatise on its subject, this book not only 
deals with the principles and practices of foreign trade, but also 
treats of its historical background and its legal aspects. In¬ 
tended primarily as a textbook for use in colleges and univer¬ 
sities, the book will be found useful by students and by those who 
are actually engaged in international trade. A lot of valuable 
information is given which the latter, especially, could use to ad¬ 
vantage to broaden their knowledge of the aspects of oversea 
trade as a profession. The subject is discussed as a business 
calling, and also as an instrument of governments in their in¬ 
ternational relations with one another. 

Chapters 5 and 6 deal with a graphical survey of international 
trade. Chapters 10 and 11 give a history of tariffs in general 
and of United States tariff in particular, and trace the evolu¬ 
tion of international commercial policies from antiquity to the 
present. Thoroughly discussed in Chapters 17 and 18 are the 
subjects of foreign investments, foreign exchange, and the fi¬ 
nancing of foreign trade. The practical modus operandi of 
foreign business trade is likewise fully treated, just as the tech¬ 
nic of foreign-trade promotion and advertising and the collec¬ 
tion of foreign credits are ably presented. 

Adding much to the usefulness of the book are the review 
questions, problems, and suggested references at the end of each 
chapter. 

A typographical error in the chart on page 154 (Organization 
of the United States Customs) is evident, the territories under 
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the jurisdiction of the Secretaries of War and Navy having been 
interchanged.—A. de C. 

Lancashire Sea-Fiaherie* Laboratory. James Johnstone Memorial Volume. 
University Press of Liverpool, 1934. 848 pp. Price, 21s. 

The latest tendency in the cultured world in the way of honor¬ 
ing a scholar is the publication of a memorial volume giving 
evidences of the world's appreciation of his work. For this pur¬ 
pose the present volume was prepared to commemorate the death 
of James Johnstone and his retirement from the chair of Ocean¬ 
ography at Liverpool in 1935. It is a symposium on various 
matters dealing with the sea, including its physical and biolo¬ 
gical phenomena. It includes original investigations on varied 
oceanographic topics, written by men identified with various 
well-known schools of thought, both of Europe and America. 
The articles are independent from one another, and the only 
coordination among them is that they reflect the world to which 
Johnstone dedicated himself. In each article much useful infor¬ 
mation will be found by the oceanographer, the embryologist, 
the geologist, the ecologist, the parasitologist, and the physical 
chemist.—H. A. R. 

Researches on Vitamins, 1900-1911. By Prof. Dr G. Grijns. J. Noorduyn 
en Zoon N. V., Gorinchem, 1935. 254 pp. 

This book was prepared to give evidence of the admiration and 
gratitude which the world owes Dr. G. Grijns for his valuable 
contributions to the science of vitamins. It is a compilation of 
his early works covering his investigations on polyneuritis galli- 
narum, with which is included his thesis on “the physiology of 
the nervous opticus," translated into German, and which was 
published while he was still a student at the University of 
Utrecht. 

Doctor Grijns is largely to be remembered for his classical re¬ 
searches on beriberi. With his predecessor Erijkman, a fellow 
Dutchman, he is acknowledged as one of the founders of vitamin 
science. Considering the consequences of his investigation and 
the benefits which mankind reaped from them, Grijns deserves 
more of the world's gratitude than can be expressed by the prep¬ 
aration of this memorial volume. 

The book, however, is more than a commemorative volume. 
In making the classical Btudies of the author accessible in Eng¬ 
lish translation, the book commends itself to a large circle of 
readers, especially those who are making a historical study 
of vitamin science.—A. J. H. 



The Philippine 
Journal op Science 

Vol. 61 OCTOBER, 1936 No. 2 

COMPOSITION OF PHILIPPINE TOBACCO-SEED OIL 

By Aurelio O. Cbuz and Augustus P. West 
Of the Bureau of Science, Manila 

The production of tobacco is one of the largest industries in 
the Philippines. The value of cigars, cigarettes, and other to¬ 
bacco products exported in 1935 amounted to 12,003,658 pesos 
(Table 1). Large stocks were also produced for domestic con¬ 
sumption. Taxes collected from the tobacco industry help to a 
very considerable extent in financing the Government. 


Table 1 — Tobacco exported from the Philippines in 1835* 


Product 


Quantity 

Value 

Cigar*--- - - - - 


229,117,296 

Fmm 

6.798,760 

l*«f tobacco- . ... 

kg.. 

22,412,669 

4,614 920 

Cigarette*. -- 


16,273.888 

43.942 

Scraps, ate—. ... 

-kg 

> 1,482,179 

640,247 

Smoking tobacco. .__.. . 

kg.. 

6,094 

3,314 

All other kinds. .-- . 

-kf-- 

00,346 

2,475 

Total. . 



12 003.658 



.... 


• Philip. Statistic*! Rev 2 (lttt) M. 


Recently we investigated the oil obtained from Philippine to¬ 
bacco seeds. The results showed that this oil has a composition 
similar to that of cottonseed oil, and quite likely it could be used 
for the same purposes for which cottonseed oil is employed. 

Tobacco is now grown successfully in many districts in the 
Philippines, but the finest quality is produced in the Cagayan 
mi 161 
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Valley in northern Luzon, where the environmental conditions 
for growing tobacco are excellent. Cagayan River flows through 
this valley. During the rainy season the river rises, sometimes 
to a height of 40 feet, and all the lowlands are inundated. This 
overflow always leaves on the land a deposit of rich river silt, 
and thus annually renews the fertility of the soil and makes the 
use of fertilizer unnecessary. The tobacco plant is exceptionally 
sensitive to the effects of soil and climate. The uniform climate 
and the annual fertilization of Cagayan Valley give, with proper 
cultivation, a crop that shows only very slight variations from 
year to year. This region is certainly one of the richest in the 
world for growing tobacco. 

The modern factories manufacturing cigars and cigarettes in 
Manila are considered show places for tourists. Manila cigars 
are noted for their mildness, and they And a ready sale locally 
and abroad. 

A very interesting and instructive account of Philippine to¬ 
bacco was published in the Philippine Agricultural Review, 
volume 20 (1927), first quarter. This issue is called the "to¬ 
bacco number" and contains the following articles: 

Notea on the manufacture of tobacco in the Philippines, by Domingo 
B. Paguirigan. 

A study of the coat of production of tobacco in the Cagayan Valley, 
by Domingo B. Paguirigan and Ulpiano V. Madamba. 

Wrapper tobacco production at the Pikit and Sarunayan Tobacco Ex¬ 
periment Stations and ita relation to the Philippine tobacco problem, 
by Mariano E. Gutierrez. 

The Bureau of Agriculture’s work on tobacco, by Eduardo R. Alvarado. 

A guide for visitors to the Hagan Tobacco Experiment Station of the 
Bureau of Agriculture. 

A guide for visitors to the Tobacco Experiment Station of the Bureau 
of Agriculture at Sarunayan, Dulauan, Cotabato. 

An index to bulletins, circulars, and articles on tobacco published by 
the Bureau of Agriculture. 

A descriptive list, with cultural directions, of tobacco varieties 
grown and distributed by the Bureau of Agriculture, is given in 
circular number 186 of the Philippine Bureau of Agriculture. 1 

Some important varieties of Philippine tobacco have been 
analyzed by Crisostorao, 2 and comparative analyses of American 
and Philippine cigarettes have been made by Lava and Etorma.* 

1 This bureau is now known as the Bureau of Plant Industry. 

* Philip. Agri. 23 (1934) 518. 

'Philip. Agri. 17 (1929) 666. 
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Several reports * on the constants of foreign tobacco-seed oil 
have been published recently. 

Roberts and Schuette 5 investigated the constituents of the 
oil obtained from Wisconsin-grown tobacco seeds. They found 
that the oil consisted principally of oleic, linolic, stearic, and 
palmitic glycerides. 

EXPERIMENTAL PROCEDURE 

The Philippine tobacco seeds used in this investigation were 
kindly presented to us by the Compafiia General de Tabacos de 
Filipinas, which is one of the largest tobacco companies in the 
Philippines. The seeds were a mixture of the Vizcaya and 
Espada varieties and were obtained from plants grown in the 
district of Cabagan (Isabela Province) in the Cagayan Valley. 

As received in the laboratory, the tobacco seeds contained 
some stems and dust. The seeds were first passed through a 
coarse sieve to remove the stems and then through a fine sieve 
to separate out the dust. They were ground to a fine powder 
which was extracted with ether. The ether extract was filtered 
to remove the solid material, and the filtrate distilled to eliminate 
the ether. The tobacco-seed oil was treated successively (warm¬ 
ing, shaking, and filtering) with kieselguhr, suchar, and talcum 
powder. This treatment removed vegetable fibers and colloidal 
matter and produced a brilliantly clear oil that had a light yel¬ 
low color with a slightly greenish tinge. The yield of oil was 
89.92 per cent, calculated on a moisture-free basis. The physical 
and chemical constants are given in Table 2. 

Tabu 2 .—Physical and chemical constants of tobacco-seed oil. 


on* 

Specific gravity at * C 0.9180 

4 

Refractive index at 80* C. 1.4714 

Iodine number (Hanus) 185.8 

Saponification value 190.5 

Unsaponifiable matter (per cent) 1.41 

Acid value 16.8 

Saturated acids, determined (per cent) 10.43 

Unsaturated adds, plus unsaponifiable matter, 
determined (per cent) 83.84 

Saturated acids, corrected (per cent) 9 99 

Unsaturated acids, corrected (per cent) 82.87 

Iodino number of unsaturated acids 153.6 


4 Kruglyakov, I., Tabachnaya Prom. (1934) No. 5, 24 Belyaev, N., 
Masloboino-Zhirovoe Delo (1932) No. 8, 47. Varga, I., and G4*a Dedinszky, 
Kis6rletugyi Koslcm&ayek 37 (1934) 163. 

• Joum. Am. Chem. Soc. 56 (1934) 207 
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The saturated and unsaturated acids that occur as glycerides 
in tobacco-seed oil were separated by the lead-salt-ether method 8 
in accordance with the suggestions of Baughman and Jamieson. 7 
The results are recorded in Table 3. 

lble 8. —Separation of saturated acids from the uneaturated acid* of 
tohacco-seed oil by the lead-saU-ether method . 


xperiment No Oil u*ed 


1.. 10 2868 

2. 20 nos 

M«u.”... 

■ Uneatorated acids (oaecponiflable matter moved) , iodine number (Hamu) 168 6. 

* Iodine number (Hanot), 6 8. 

4 Iodine number (Hants*), 6 2 

The unsaturated acids separated from tobacco-seed oil by the 
lead-salt-ether method were treated with bromine and converted 
into their bromoderivatives. 8 No ether-insoluble hexabromide 
was obtained, thus showing the absence of linolenic acid. 

The composition of the mixed unsaturated acids that occur 
as glycerides in tobacco-seed oil was calculated from the iodine 
number of the unsaturated acids. The results are given in Table 
4. There are also included the calculated percentages of gly¬ 
cerides in the original oil corresponding to these individual 
unBaturated acids. 

Table 4. —Percentage composition of the unsaturated acids of tobaooo-seed 
oil and the glycerides corresponding to these acids . 


Total... 

• Lewkowitsch, J„ Chemical Technology and Analysis of Oils, FatB, and 
axes 1 (1921) 666. 

T Cotton Oil Press 6 (1922) 41. Joum. Am Chem. Soc. 42 (1920) 2898. 
■ Lewkowitsch, J. t Chemical Technology and Analysis of Oils, Fats, and 
axes 1 (1921) 685. 



Uneatar- 
fttod arid*. 

Saturated 

add*. 

U Matur¬ 
ated add* 
(deter¬ 
min'd). 

Saturated 
add* (de¬ 
termined) 

Uneetur- 

ated 

add** 

(correct¬ 

ed). 

Saturated 
add* (cor¬ 
rected) 

9 • 

8 6298 
16 8672 

9 

1.0681 

1 1078 

Per ent 
68 88 
S3 79 

Per ernt 
*»10 86 
•10 47 

Per t*ni, 
62 94 
62 SO 

Per era!. 

9 92 

10 06 



68.84 

10 48 

62 67 

» 99 




•1.* 
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Saturated acids .—The saturated acids were separated from 
tobacco-seed oil by the lead-salt-ether method and esterified with 
methyl alcohol. Hie mixed acids were dissolved in methyl al¬ 
cohol and saturated with dry hydrogen chloride gas. The mix¬ 
ture was then heated on a water bath (reflux) for fifteen hours, 
after which it was treated with water and the ester layer separ¬ 
ated. The esters were dissolved in ether and the ethereal solu¬ 
tion was washed with sodium carbonate solution and afterwards 
with water. The ethereal solution was then dehydrated with 
anhydrous sodium sulphate, filtered, and the ether removed b> 
distilling. The impure esters (87.7062 grams), which were 
yellow, were distilled under diminished pressure. A preliminary 
distillation was first made at about 7 millimeters pressure. The 
esters were redistilled at 5 millimeters pressure. Data on the 
distillation of the esters are given in Tables 6 and 6. 


Table 5. —First distillation of the methyl eaters of the saturated acids, 
(Pressure, 7 millimeters; 87.7058 grams of esters distilled.) 


Fraction 


A. ... 

B 

V . 

D. _ 

E_ 

Residue _ 

Total. , 



Temperature. 

Weight 


o V 

17b 182 
182-187 
187 182 
182 197 
197 200 

0 

81 8445 

17 9953 

11 3749 

12 8280 

6 4961 

7 1499 

—- 

— 



87 4898 


Table 6 . —Second distillation of the methyl esters of the saturated acids 
(Pressure, 5,0 millimeters; 87.1893 grams of esters redistilled ) 


Fraction 


From first distillation 


A and B. 

C.. 

D. 

K and residue .. 


Total. 



- 

Temperature 

Weight 


Second 




distillation 




{ 

t 

U( 

0 

. 

i 

173 177 

23 6154 


2 ! 

177 180 

18 7578 

_ 

3 ! 

180-187 

18 0404 

.... 

4 | 

187 193 

9 8511 


5 ! 

198 187 

8 8775 1 


fl 1 

I*»7 218 

7 6228 i 


Residue _j 

- - 

1 1226 | 


1 " j 

_ _ 

87 8876 | 

_ 





The analyses of fractions obtained in the second distillation 
of the methyl esters are given in Table 7. From these data 
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there were calculated the amounts of the individual acids cor¬ 
responding to the methyl esters contained in the various frac¬ 
tions. The results are recorded in Table 8. 


Table 7. —Analyses of fractions obtained in the second distillation of the 

mixed methyl esters .* 


Fraction 

Iodine 

Saponifies- 

Mean 

molecular 
Weight of 
mixed 
eaten 

Composition of mixed 
asters. 

Mean 
molecular 
weight of 
saturated 
eaten. 

number 

tlon value 

Saturated 

Cn¬ 
ee tore ted 

1. . . 

2 2 

207 6 

270 2 

Per cent 

98 60 

Per cent 

1 60 

269 8 

2.. 

3 3 

206 8 

272 6 

97 74 

2 28 

272 1 

3. - . . . 

6 7 

200 9 

279 2 

96 42 

4 68 

878 6 

4 

10 1 

194 7 

28R 1 

03 10 

Q 90 

287 7 

6_*. 

n l 

189 8 

296 6 

P2 41 

7 fifi 

296 6 

6... 

11 9 

184 6 

304 1 

1 91 87 

8 13 

804 9 


* Calculated Iodine number of unsaturated methyl eaten, 146.8, calculated saponification 
value of uuMturated methyl eaters, 160 4. 


Table 8. —Saturated acids corresponding to methyl esters in each fraction . 



Table 9. —Saturated acids . 


Add 

Mixture of saturated add*. • 

Glycerides 
in original 

Weight 

Composi¬ 

tion 

Propor¬ 
tions in 
original oil 


9. 

Per eeni. 

Per tent. 

Percent. 

Myrlatlc---------- 

0 8897 

0.49 

.06 

.06 

Palmitic._...-- — ........- 

68 4182 

67.08 

6.70 

7.08 

Stearic... 

28 1761 

29 10 

8 91 

8 04 

Arachidlc. 

I 6688 

8.88 

0.88 

0 84 

Total. 

79.6868 

100.00 

9 99 

10.48 


•Whan separated from tobacco -a —d oil, the corrected percentage of saturated adds 
via 9.W 
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Tabud 10 .—Companion of Philippine tobacco~*ced oil with other 
Philippine vegetable oile. 


ConatltuML. 

Tobacco* 
seed oil 

Kapok- 
•Mdoll * 

Peanut 
oil h 

Cotton¬ 
seed olL* 


Psr esttf 

Per cent 

Perm f 

Per tenL 

Glycerides of— 





Unssturmted acids 





Olslc. 

80 87 

49 8 

63 9 

86 2 

LftioUe. 

00 23 

29 8 

27 0 

<1 7 

Saturated adds. 





Myristic. 

0 06 

0 6 


0 8 

Palmitic... 

7 03 

16 9 

8 6 

20 0 

Stearic. 

8 04 

2 3 

B G 

2 0 

Arachldlc. 

0 34 

0 8 

3 4 

0 8 

Llfnocsrlc____ 



2 4 


UnsaponlAabls matter... 

1 41 

0 8 

0 8 

. 

Total. 

98 47 

99 4 

99 1 

99 8 


"Philippine kapok-teed oil (Cetba pcntandra), Ci 
Journ Set AO (19») 131 

*» Philippine peanut oil (Valencia variety), Cmz, A 


Jamieson, G S , and W F Baughman, Journ. Am Cham. 

Soc 42 OMO) 1197 

In Table 9 are given the composition of the mixed saturated 
acids and the glycerides in the original sample of tobacco-seed 
oil corresponding to these acids. 

The composition of Philippine tobacco-seed oil is recorded in 
Table 10, in which the analyses of other Philippine vegetable 
oils are also included for comparison. As shown by the data 
(Table 10) Philippine tobacco-seed oil is similar in composition 
to kapok, cottonseed, and peanut oils. All of these oils consist 
principally of glycerides of oleic, linolic, and palmitic acids. 
They are suitable commercially for the various purposes for 
which cottonseed oil is employed; that is, the high-grade oils 
are useful for making edible products, while the lower grades 
may be employed for manufacturing soap and similar com¬ 
modities. 

The yield of seeds from Philippine tobacco plants is compara¬ 
tively small, and the oil obtained from the seeds does not contain 
constituents of very exceptional value. Considering these facts 
it would appear that the production of Philippine tobacco-seed 
oil aa an industry is not promising. 

SUMMARY 

The production of tobacco is one of the leading industries In 
the Philippines. 
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The Cagayan Valley in northern Luzon is one of the best 
districts in the world for cultivating tobacco. 

Tobacco seeds were obtained from plants grown in the Ca¬ 
gayan Valley. The oil extracted from these seeds had a com¬ 
position similar to that of kapok, peanut, and cottonseed oils. 
All of these oils consist principally of glycerides of linolic, 
oleic, and palmitic acids, though in different proportions. Quite 
likely Philippine tobacco-seed oil could be used for the same 
purposes for which cotton-seed oil is employed. 



NEW OR LITTLE-KNOWN TIPULIDiE PROM EASTERN 
ASIA (DIPTERA), XXXHI 1 

By Charles P. Alexander 
Of Amhertt, MattachuteHt 
TWO plates 

The majority o£ the species discussed in the present report 
are from the Khasi Hills, Assam, where they were collected at 
Cherrapunji by Mr. S. Sircar. A few additional species are 
from southern Sumatra where they were secured by Mrs. M. 
E. Walsh. I am greatly indebted to Mrs. Walsh and Mr. Sircar 
for their appreciated interest in saving these usually neglected 
flies. The types of the novelties discussed herewith are pre¬ 
served in my collection of the Tipulidse. 

TIPULIN^E 

TJPUL.JNI 

TIPULA (SOHUMMELIA) MEDICA «p. nor. Plat* 1 . If. 1 . 

General coloration brown, the praescutum obscure brownish 
yellow, with four darker brown stripes; antennae bicolorous; 
pleura uniformly dark brown; legs black, the femoral bases 
yellow; wings with a weak brown tinge, with veins Cu and 
m-cu conspicuously seamed with dark brown; Rs short and 
straight, shorter than R 2t3 ; cell 1st M 2 diamond-shaped, pointed 
at both ends; cell Mi rather short-petiolate; abdomen brownish 
black, the tergites only restrictedly brightened on their sublat¬ 
eral portions. 

Female. —Length, about 14 millimeters; wing, 11. 

Frontal prolongation of head brownish black; nasus distinct; 
palpi black. Antennae with the scape obscure yellow; pedicel 
pale yellow; flagellum bicolorous, yellow, the basal enlargement 
of the segments dark brown; basal enlargements only weakly 
developed; verticils subequal in length to the segments; termi¬ 
nal segment reduced to a tiny conical structure. Head light 
brown, the posterior orbits narrowly more grayish; a capillary, 

’Contribution from the entomological laboratory, Massachusetts State 
College. 
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median, dark brown vitta extends from the summit of the en¬ 
tire vertical tubercle backward to the occiput. 

Pronotum dark brown. Mesonotal prescutum obscure brown¬ 
ish yellow, with four darker brown stripes, the intermediate 
pair separated by a vague paler median line; scutal lobes ex¬ 
tensively darkened; scutellum testaceous brown, darker brown 
on either side of the midline, this color including most of the 
parascutella; mediotergite yellowish brown, darker laterally, the 
entire surface with coarse, erect black setae. Pleura almost uni¬ 
formly dark brown. Halteres with extreme base of stem pale, 
the remainder broken. Legs with the cox® infuscated; trochan¬ 
ters yellow; remainder of legs black, the femoral bases yellow, 
narrowest on the fore and middle legs, much more extensive on 
the posterior pair. Wings (Plate 1, fig. 1) with a weak brown¬ 
ish tinge; prearcular field more yellowish, cells C and Sc pale 
brown; stigma dark brown, preceded and followed by restricted 
cream-colored areas; narrow but complete dark brown seams 
on m-cu and the entire length of vein Cu; anterior cord and 
outer veins very narrowly and insensibly Beamed with brown; 
outer radial field weakly darkened, especially in cell R s ; wing 
apex, as far caudad as vein Cu, together with the axilla, very 
narrowly darkened; veins brown; obliterative areas of moderate 
size. Venation: Sc a ending just beyond origin of Rs, the latter 
short and straight, much shorter than R 2 , s ; veins Rj.a diverging 
strongly from R s , cell R, very wide at margin; cell 1st M s 
strongly pointed at both ends, nearly diamond-shaped by the 
shortening of m; cell M x more than three times the length of 
its petiole; m-cu a short distance before the fork of M. 

Abdomen brownish black, variegated by obscure yellow, the 
tergites restrictedly so on the sublateral portions; sternites more 
extensively pale. Cerd long and slender. 

Habitat .—Assam (Ehasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, 
August, 1985, at light (Sircar). 

Generally similar to Tipula ( Schvmmelia ) Jdossi Edwards 
(Malay Peninsula), differing most evidently In the details of 
coloration of the body and wings, the shorter trichia of the 
wing veins, and in the venation, as the even more basal po¬ 
sition of m-cu. Tipula (S.) pendleburyi Edwards and T. ( S.) 
vitaliei Edwards are likewise related to the present fly though 
more distantly so. 
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TIFCLA (BCBUKMKUA) P ESC BATA «p. mt. Plato 1. *«. *; Plato *. U. **. 

Belongs to the eontinuata group; antennal flagellum black, 
only the basal segments feebly bicolorous; pnescutum with three 
brown stripes that are confluent in front; scutum and scutellum 
with a median dark vitta; pleura yellow; femora obscure brown¬ 
ish yellow, the tips rather narrowly blackened; wings with a 
faint brownish tinge, restrictedly patterned with brown and 
variegated by more whitish areas; Rs a little longer than R 2 *«; 
m-cu shortly before the fork of M s **; male hypopygium with the 
inner dististyle abruptly narrowed into a small blackened apical 
beak, subtended beneath by an acute blackened spine; notch of 
ninth sternite with a depressed subcircular lobule. 

Male. —Length, about 10.6 millimeters; wing, 12; antenna, 
about 3.6. 

Frontal prolongation of head, together with the conspicuous 
nasus, yellow, the sides of the prolongation brownish black; palpi 
black. Antennae with the scape and pedicel yellow; first fla¬ 
gellar segment yellow basally, darkened at outer end; succeed¬ 
ing two or three segments darker basally than at outer ends, 
the outer segments uniformly blackened; verticils a little short¬ 
er than the segments; terminal segment about one-third as 
long as the penultimate. Front and anterior vertex yellow, the 
posterior portions of vertex a little more infumed; a narrow, 
darker brown median line on posterior vertex, extended caudad 
from a small median tubercle. 

Pronotum brown on median portion, yellow on sides. Me- 
sonotal prsescutum with three brown stripes that are confluent 
in front though narrowly separated behind, leaving linear pos¬ 
terior interspaces of the ground color; pwescutal stripes with 
the central portions a little paler than the borders; humeral 
and lateral portions of prsescutum broadly yellow; scutum broad¬ 
ly yellow medially, the outer portions of lobes dark brown, this 
being a direct continuation of the lateral praescutal stripe, the 
median scutal area further divided by a capillary dark central 
vitta; scutellum yellow, with a median brown line; parascutella 
dark; mediotergite pale on central portion, the sides darkened. 
Pleura almost uniformly yellow, scarcely or not at all variegated 
by darker. Ilalteres darkened, the extreme base of stem and 
apex of knob a little brightened. Legs with the coxae and tro¬ 
chanters yellow; femora obscure brownish yellow, the tips rather 
narrowly blackened, the amount subequal on all legs; tibiae and 
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tarsi black. Wings (Plate 1, fig. 2) with a faint brownish 
tinge, the prearcular field and cells C and Sc more yellowish 
brown; stigma dark brown; brown seams along veins Cu and 
m-cu, interrupted at near three-fourths the length of vein Cu t 
by a large pale area in cell M; anterior cord and outer end of 
cell 1st narrowly seamed with brown; veins beyond cord 
very narrowly bordered by darker; outer ends of anal cells a 
little darker colored than the ground; cell 1st A with a whitish 
marginal spot adjoining veins 1st A and 2d A; veins dark, 
paler in the costal region. Venation: Rs a little longer than 
R*,; petiole of cell Mi a little exceeding m; m-cu long, shortly 
before the fork of Ma, 4 . 

Abdominal tergites obscure yellow, narrowly darkened sub- 
laterally; sternites more uniformly yellow; hypopygium infus- 
cated. Male hypopygium (Plate 2, fig. 25) with the caudal bor¬ 
der of the ninth tergite, 9 1, deeply and broadly emarginate, the 
dorsal surface rather strongly and convexly arched; border of 
emargination heavily blackened, without evident median tooth. 
Outer dististyle, od, long and slender, gradually narrowed out¬ 
wardly, with very long outspreading setae. Inner diBtistyle, id, 
with a small blackened beak, the apical point unusually slen¬ 
der, with an acute blackened point directed towards it. Ninth 
sternite, 9s, bearing at base of its median notch a small, de¬ 
pressed, semicircular or oval lobule, densely set with microscopic 
setulse. 

Habitat. —Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1935, at light (Sircar). 

The closest described allies of the present fly are Tipida 
(,Schummelia ) contmuata Brunetti and T. (S.) xanthopleura 
Edwards, of northern India, which differ in the structure of the 
male hypopygium and in the venational details, as the long, 
more arcuated Ra 4 & and differently shaped medial cells in con- 
tinuata, and the longer Rs, which considerably exceeds R^s, in 
xanthopleura. Edwards has given descriptions of the hypopy- 
gial distinctions of the two species mentioned.* 

TIPULA (VE8TIPLEX) TUT A. M>- nor. Plata 1, * 1 . 3. 

Mesonotum yellow, the prascutum with four more olive-brown 
stripes that are very vaguely bordered by slightly darker brown; 
scutellum and postnotum with a narrow, darkened, median vitta; 
pleura obscure yellow; tips of femora narrowly blackened; wings 

‘Ann. ft Mag. Nat. Hist. X 1 (1928) 698-499 
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strongly suffused with brownish yellow, almost unpatterned; Rs 
long, subequal to vein R s ; petiole of cell Mi very short; abdominal 
tergites yellow, narrowly trivittate with dark brown; sternites 
yellow, with a median brown line; cerci slender, each with about 
a dozen strong teeth. 

Female. —Length, about 17 millimeters; wing, 14.2. 

Frontal prolongation of head obscure yellow, narrowly lined 
with darker on sides; nasus stout; palpi black. Antennae with 
the scape and pedicel obscure yellow, flagellum brown, the basal 
enlargements of the segments not or scarcely darkened; longest 
verticils a little shorter than the segments. Head obscure orange 
or orange-yellow, with a vague, median, darker line on vertex. 

Mesonotal praescutum yellow, with four more olive-brown 
stripes that are vaguely bordered by slightly darker brown; an¬ 
terior ends of intermediate stripes barely confluent; scutum ob¬ 
scure yellow, the lobes variegated by more olive-brown; scutellum 
olive-brown, narrowly darker medially; postnotum more golden- 
yellow pollinose, with a narrow dark median vitta that is nar¬ 
rowed behind and does not reach the posterior margin. Pleura 
obscure yellow, the anepisternum a little variegated by darker. 
Halteres brownish yellow, the knobs dark brown. Legs with the 
coxse and trochanters obscure yellow; femora brownish yellow, 
the tips narrowly but conspicuously blackened, the amount sub¬ 
equal on all legs and involving about the distal seventh or eighth 
of the segment; tibiaj and basitarsi obscure yellow, the tips nar¬ 
rowly darkened; remainder of tarsi darkened. Wings (Plate 1, 
fig. S) strongly suffused with brownish yellow, the stigma and 
a more or less evident cloud on anterior cord a little darker than 
the ground; no distinct dark pattern on wing, as is the case in 
all other species of the subgenus; obliterative areas across cell 
1st M 2 conspicuous; veins brown. Venation: Rs relatively long, 
subequal to vein R g ; petiole of cell Mi very short; M 3f4 subequal 
to basal section of M,. 

Abdominal tergites yellow, narrowly bordered sublaterally 
with dark brown, the lateral margins narrowly buffy; a contin¬ 
uous, dark brown, median stripe on tergites; sternites yellow, 
with a broad, nearly continuous, dark brown, median stripe. 
Ovipositor with cerci slender, each with about a dozen strong 
teeth along more than the distal half. 

Habitat .—Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1935, at light (Sircar ). 
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The nearest described ally of the present fly is Tipula ( Veeti• 
plex) nigroapicalis Brunetti, of the eastern Himalayas, readily 
distinguished by the different wing pattern and venation. A 
para type of the latter species is before me and indicates a very 
different fly. The practically obsolete wing pattern of the pres¬ 
ent insect will serve to separate the species from all others 
bo far known. 

UMONHN^e 

L1MONIINI 

UlfONIA (OKBANOMTIA) MJOUCVLA «>. Mr. Plato 1, U. 4. 

General color reddish, the prsescutum with three narrow brown 
stripes; rostrum short, in the female only about one-third the 
length of the remainder of body, black, with a pale ring just be¬ 
fore the very short tips of the labial palpi; legB yellow; wings 
whitish subhyaline, heavily patterned with brown, including a 
series of six major costal areas; areas two to four, inclusive, 
widened posteriorly and there inclosing pale centers; last dark 
costal area a complete subapical fascia; Sc long, Sci ending 
just before the fork of Rs; abdominal tergites dark brown, the 
posterior borders of the segments narrowly pale; sternites pale. 

Female .—Length, excluding rostrum, about 6 millimeters; 
wing, 6.5; rostrum, about 2. 

Rostrum relatively short, in female only about one-third the 
remainder of body, black, narrowly paler just before the very 
short, divergent tips of the labial palpi. Antennae short, black 
throughout; flagellar segments short-oval, with verticils that are 
subequal in length to the segments. Anterior vertex and front 
obscure silvery, the color continued caudad onto the posterior 
vertex as a silvery line of slightly greater width; posterior por¬ 
tion of head blackened. 

Pronotum reddish brown above, more blackened on sides and 
as a narrow median line. Mesonotal prsescutum reddish, with 
three very narrow brown stripes, the median one beginning on 
the pronotum, not attaining the suture behind; lateral stripes 
subequal in width to the median, reaching or passing the suture 
but vague and diffuse behind; scutellum, median region of 
scutum, and the posterior median portion of the prsescutum 
more testaceous; postnotum reddish brown, more darkened on 
sides. Pleura almost uniformly reddish brown, the dorsal scle- 
rites scarcely darker. Halteres dusky. Legs with the coxae and 
trochanters yellowish testaceous; remainder of legs, yellow, only 
the terminal tarsal segments somewhat darker. Wings (Plate 1, 
fig. 4) whitish subhyaline, heavily patterned with brown, includ- 
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ing a series of about six major costal areas, arranged as follows: 
At arculus; at supernumerary crossvein in cell Sc; origin of Rs; 
tip of Sci; stigma; tip of vein R^; of these areas the first is 
small and Undefined, spreading distad in cell Sc and thence 
crossing cells R and M just beyond arculus; areas two to four 
widen out behind in cell R and here have the centers pale, the 
lateral darkenings appearing as pincer-shaped areas in cell R; 
stigmal area large and extensive, involving cell R»; terminal 
area a complete subapical crossband extending from cell R* to 
cell M 4 , sending a dark spur to wing apex along vein R 4 . B ; in 
addition to the six major areas, there are small paler areas in 
cells C and Sc only, lying between the major areas one and 
two, two and three, and three and four, respectively; narrow, 
solidly darkened seams along cord and outer end of cell 1st M s ; 
small brown spots at ends of veins Cu t , 1st A, and 2d A, the last 
largest; a small darkened marginal spot at near midlength of cell 
2d A; veins dark brown. Venation: Sc long, with Sc 4 ending 
nearly opposite the fork of Rs, Sc? at its tip; free tip of Sea and 
R a both pale and in transverse alignment; m-cu close to fork 
of M; vein 2d A bent rather strongly to wing margin, the cell 
widest just before outer end. 

Abdominal tergites dark brown, the posterior borders of the 
segments narrowly pale; sternites obscure yellow; genital shield 
chiefly pale; bases of hypovalvie blackened. 

Habitat .—Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 6,000 feet, 
August, 1936, at light (Sircar). 

Limonia ( Geranomyia) meracula is quite distinct from the 
other described regional species of the subgenus, especially in 
the wing pattern which is very different from that of the other 
Indian and Malayan species. The most similar forms are L. 
( G .) avocetta (Alexander) and L. ( G) semistriata (Brunetti), 
but the resemblance is not particularly close. 

LIMONIA (GEKANOMTIA) PUMDtABGINATA ap. imt. Plata I, flf. M. 

Allied to pictorum; size large (wing, male, 7 millimeters); 
general coloration of prsescutum reddish brown, with three nar¬ 
row darker brown stripes; pleura yellowish, the dorsal portion 
a little more darkened; knobs of halteres infuscated; legs yel¬ 
low; wings pale yellow, with a heavy dark pattern, including 
six major costal areas that are pale brown, narrowly bordered 
by darker brown; posterior cells of wing with numerous small 
brown dots; Scj ending opposite or shortly beyond midlength of 
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Rs; male hypopygium with the median notch of the termite shal¬ 
low; ventral dististyle large; rostral spines two, arising from a 
common tubercle. 

Male. —Length, excluding rostrum, about 7 millimeters; wing, 
7; rostrum, about S. 

Rostrum relatively long, nearly one-half the length of the re¬ 
mainder of body, black throughout; free tips of labial palpi slen¬ 
der. Antennae black throughout; flagellar segments oval, with 
inconspicuous verticils. Head with the narrow anterior vertex 
gray, the color produced caudad onto the posterior vertex almost 
to occiput; remainder of vertex black. 

Pronotum pale yellow, narrowly darkened medially above and 
on sides. Mesonotal prsescutum reddish brown, the humeral and 
lateral portions paling to light yellow; disk of prsescutum with 
three narrow darker brown stripes, the median one wider in 
front, narrowed behind and reaching the suture; lateral stripes 
subequal in width to the interspaces; scutal lobes reddish brown, 
their mesal portions variegated with darker brown; scutellum 
chiefly pale, with a narrow, darker, median vitta, the para- 
scutella darker; mediotergite dark brown. Pleura yellowish, the 
dorsal portion a little more darkened, the color a little more 
expanded on the pleurotergite. Halteres pale, the knobs infus- 
cated. Legs with the coxce and trochanters tinged with green; 
remainder of legs yellow, the terminal tarsal segments darkened. 
Wings with a pale yellow tinge, the prearcular and costal re¬ 
gions a very little more saturated yellow; a heavy brown pat¬ 
tern, chiefly costal in distribution, including six major areas, 
arranged as follows: First at arculus; second at the supernume¬ 
rary croBsvein in cell Sc; third and fourth at origin of Rs and 
fork of Sc, respectively, in cases united with one another along 
Rs; fifth area stigmal; sixth at outer end of R 2 .a; a smaller- 
marking at outer end of cell R fl ; major costal areas with their 
central portions paler brown than the narrow dark margins; cord 
and outer end of cell 1st M 2 narrowly seamed with brown; small 
scattered brown dots in most of the cells of the wing, including 
R, M, Cu, 1st A, 2d A, and, usually, in some of the cells beyond 
the cord; veins pale, darker in the infuscated areas. Venation: 
Sc, ending opposite or shortly beyond midlength of Rs, Sc* at 
its tip; m-cu at fork of hd- 

Abdominal tergites brown; stemites light yellow; hypopy- 
gium a little brightened. Male hypopygium (Plate 2, fig. 26) 
much as in pictonm. Ninth tergite, St, with the median notch 
shallow. Ventral dististyle, vd, larger, the rostral prolongation 
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small but stout; rostral spines two, slightly unequal in size, 
arising from a common tubercle. Dorsal dististyle at apex pro¬ 
duced into a long, slender, darkened spine. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1935, at light (Sircar). Paratopotype, male. 

The most similar described species is Limonia ( Geranomyia ) 
pictorum Alexander,' which differs conspicuously in the smaller 
size and very different wing pattern, the dark costal areas being 
solidly infuscated, not pale in the centers with narrow darker 
borders, as is the case in the present species. Correlated with 
the above are minor differences in venation and in the structure 
of the male hypopygium. 

LIMONIA (GEBANOMYIA) OITIKMATA x>. in. Pteto 1, If. I. 

General coloration reddish yellow, the prsescutal disk chiefly 
covered by three dull black, confluent stripes; femora yellow; 
wings grayish yellow, with a very restricted, darker brown pat¬ 
tern, including small spots at the supernumerary croesvein in 
cell Sc, origin of Rs and tip of Sc; stigma darkened; Sci ending 
opposite two-thirds the length of Rs. 

Female. —Length, excluding rostrum, about 6.5 millimeters; 
wing, 6.4; rostrum, about 1.7. 

Rostrum unusually short, less than a third the length of the 
remainder of body, black throughout; divergent tips of labial 
palpi very short. Antennae with the scape dark brown, the re¬ 
mainder of organ black; flagellar segments oval, with short in¬ 
conspicuous verticils. Anterior vertex silvery, the posterior 
portion of head darkened. 

Pronotum pale brown above, more blackened laterally. Me- 
sonotal pnescutum reddish yellow on sides and humeral portion, 
the disk chiefly covered by three, dull black, confluent stripes; 
scutal lobes dull black, the median area somewhat paler, tra¬ 
versed by a narrow, more blackened, median vitta; scutellum 
pale brown; postnotum dull black. Pleura almost uniformly yel¬ 
low. Halteres with the stem yellow, the knob infuscated. Legs 
with the coxae, trochanters, and femora yellow; tibiae and tarsi 
darker brown, the terminal tarsal segments even darker. Wings 
(Plate 1, fig. 5) with an almost uniform grayish yellow suffu¬ 
sion, very restrictedly patterned with darker, distributed as fol- 

* Limonia {Geranomyia) pictorum Alexander, Philip. Journ. Sci. 40 
(1928) 247; new name for L. (G.) pulehripenni* (Brunetti), Fauna Bnt. 
India, Dipt. Kematocera (1912) 893; preoccupied. 
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Iowa: Three very small spots, at the supernumerary crossvein 
in cell Sc, origin of Rs and tip of Sc, respectively; stigma! area 
larger, oval; cord and outer end of cell 1st M a not, or at most 
only narrowly, seamed with darker; veins yellow, darker in the 
infuscated portions. Venation: Sc of moderate length, Sci end¬ 
ing about opposite two-thirds the length of Its, Sea at its tip; 
supernumerary crosevein in cell Sc at near midlength of the 
distance between arculus and origin of Rs; free tip of Sc* lying 
a little proximad of R a , the latter curved gently into vein R t to 
form a composite arcuated vein; ro-cu close to fork of M. 

Abdominal tergites dark brown, the caudal borders scarcely 
paler; sternites obscure yellow, with broad paler posterior mar¬ 
gins. Ovipositor with the genital shield pale; cerci and hypo- 
valves short and slender, horn-colored. 

Habitat .—Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 6,000 feet, 
August, 1935, at light ( Sircar ). 

The most similar described species in the Oriental fauna are 
Limonia ( Geranomyia) atrostriata (Edwards), of Formosa, and 
L. (G.) notatipennis (Brunetti), of the Abor district of north¬ 
ern Assam, both of which have the dark pattern of the wings 
restricted in a manner somewhat similar to that in the present 
fly. The latter species differs evidently in the coloration of the 
thoracic dorsum, the legs, and the wings. 

ANTOCBA (ANTOCHA) PLUWBBA a*, an. Plata I, if. *• 

Belongs to the vitripennie group; general coloration gray, the 
prsescutal stripes poorly indicated; posterior portions of medio- 
tergite and the ventral sternopleurite more blackened; antennse 
black throughout, the terminal segment elongate; halteres pale 
yellow; legs black, the femoral bases restrictedly obscure yel¬ 
low; wings whitish, the prearcular region more milky white; 
stigma oval, pale brown; veins brown, conspicuous against the 
ground; Rs unusually long; R* lying a short distance beyond 
level of r-m; m-cu about one-third its length before the fork of 
M; abdomen brownish black. 

Female. —Length, about 5 millimeters; wing, 5. 

Rostrum light brown; palpi black. Antennse short, black 
throughout; basal flagellar segments subglobular to short-oval; 
intermediate segments oval; outer segments more elongate, the 
terminal one longest, about one-half longer than the penultimate; 
verticils exceeding the segments in length, except on the outer 
oneB. Head dark gray. 
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Mesonotum gray, the praescutum with the usual stripes only 
a trifle darker and more infuscated than the ground color; scutal 
lobes darkened; mediotergite more blackened on posterior half. 
Pleura black, the surface strongly pruinose, the ventral sterno- 
pleurite more polished black; dorBopleural region darkened. 
Halteres pale yellow throughout. Legs with the coxae black, 
pruinose; trochanters testaceous-yellow; remainder of legs black, 
only the femoral bases narrowly obscure yellow, the amount 
subequal on all legs. Wings (Plate 1, fig. 6) whitish, the pre- 
arcular region clearer milky white; cells C and Sc a trifle more 
yellow; stigma oval, pale brown; veins brown, distinct against 
the ground, pale in the prearcular and costal areas. Vein R a 
with trichia only on about the distal fourth. Venation: Rs un¬ 
usually long, approximately twice R alone; R 3 relatively short 
and pale, traversing the outer end of stigma, subequal in length 
to R U2 and lying distinctly beyond the level of r-m; cell 1st M 2 
small; m-cu about one-third its length before the fork of M. 

Abdomen brownish black; valves of ovipositor brownish horn- 
color. 

Habitat .—Sumatra (south). 

Holotype, female, Tandjong Sakti, Benkoelen, altitude 1,660 
to 2,000 feet, June 1 to 10, 1985 {Walsh). 

Antocha ( Antocha ) plumbea is most generally similar to A. 
(A.) javanensis Alexander, of western Java, differing especial¬ 
ly in the dark plumbeous-gray coloration, black antennae and 
legs, and the slightly longer Rs. 

ANTOCHA (ANTOCHA) BABIVENA up. nor. Plate 1, fl*. 7, Plate 1. It. *7. 

Belongs to the nigribasia group; general coloration pale yel¬ 
low, the thorax unmarked; vertex darkened medially; legs pale 
brown; wings tinged with pale cream-color; stigma brown; 
Rs, a short; cell 1st M a small, shorter than any of the veinB is¬ 
suing from it; m-cu far before the fork of M; male hypopygium 
with the inner gonapophyBis appearing as very flattened, long- 
oval spatulas; outer apophysis a pale sinuous rod, its distal end 
slightly expanded, the tip acute. 

Male. —Length, about 2.6 to S millimeters; wing, 3 to 3.6. 

Rostrum obscure yellow; palpi brown. Antennae brown 
throughout; flagellar segment oval, with short verticils. Head 
yellow, the vertex darkened medially. 

Entire thorax very pale yellow, unmarked. Halteres pale yel¬ 
low. Legs with the coxae and trochanters yellow; remainder of 
legs uniformly pale brown, the terminal tarsal segments scarcely 
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darkened. Wings (Plate 1, fig. 7) tinged with pale cream-color, 
the radial field more whitened; stigma oval, brown, relatively 
conspicuous against the ground; veins pale brown. Venation: 
Sc ending at near three-fourths the length of the long Rs; R* 
subequal to Ri< 3 and a little shorter than R* s ; cell 1st M a Bmall, 
shorter than any of the veins issuing from it; m-cu unusually 
far basad, more than its own length before the fork of M. 

Abdomen uniformly yellow. Male hypopygium (Plate 2, fig. 
27) with the outer dististyle, od, a gently curved pale blade, the 
apex narrowly rounded. Inner dististyle, id, pale, a little longer 
than the outer, with conspicuous pale setse on outer half. Inner 
gonapophysis, ig, a very broadly flattened, long-oval spatula; 
outer apophysis, og, a slender, sinuous, pale rod, a little widened 
towards outer end, the long-produced apex acute. 

Habitat. —Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 6,000 feet, Au¬ 
gust, 1935, at light (Sircar) . Paratopotype, male. 

Antocha ( Antocha ) basivena is readily told from the other 
Indian species of the nigribaais group by the small size, un¬ 
marked wings, venation, and structure of the gonapophyses of 
the male hypopygium. 

All of the species of Antocha described from British India (Hi¬ 
malayan Region) by Brunetti belong to the vitripemUs group, 
having vein R 2 in approximate transverse alignment with r-m 
and with m-cu close to the fork of M. These species include 
Antocha ( Antocha) indica Brunetti, A. (A.) triangularis (Bru¬ 
netti), and A. (A.) unilineata Brunetti. Four additional mem¬ 
bers of the genus recently taken in the Khasi Hills, Assam, by 
Mr. Sircar belong to the nigribaais group, distinguished by hav¬ 
ing vein R 3 lying somewhat proximad of the level of r-m, so 
that vein R-+* is short to very short, and with m-cu placed at a 
considerable distance before the fork of M. Except for the 
closed cell 1st M 2 , the venation of the various members of this 
group is almost exactly like that of members of the subgenus 
Orimargula Mik. 

The four species mentioned may be distinguished by means of 
the accompanying key. 

1 . Femora pale yellow, the tips narrowly and abruptly blackened; wings 
with a restricted dark pattern, in addition to the atigmal darkening, 
best evidenced by narrow seams along the cord.. 2. 

Femora uniformly pale brown or with the tips only insensibly darkened; 
wings unmarked except for the small stlgmal area... 8. 
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2. Prearcular field of wing and cell Sc to opposite the origin of Ra black¬ 
ened . A. (4.) khatietuis Alexander. 

Prearcular field of wing and cell Sc entirely clear. 

A. (A.) sporsipunctata ap. nov. 
8 . Thorax entirely pale yellow, immaculate; cell 1st M» small, shorter than 
any of the veins issuing from it. A. (A.) basivena sp. nov. 

Thorax yellow, the prsscutum with a brown median stripe; cell 1st M> 
larger, subequal in length to vein M< beyond it. 

A. (A.) seeletta Bp. nov. 

ANTOCHA (ANTOCHA) 8CKL8STA If. MV. Piste 1, Ss. I> Piste 1, Sf. St. 

Belongs to the nigribasis group; general coloration obscure 
brownish yellow, the pwescutum with a conspicuous, dark brown, 
median stripe; pleura with ventral anepistemum and ventral 
sternopleurite weakly darkened; wings milky white, unmarked 
except for the small, irregular, pale brown stigma; m-cu ap¬ 
proximately its own length before the fork of M; male hypopy- 
gium with the outer dististyle at apex produced into a spikelike 
point; outer gonapophysis Blender, nearly parallel-aided on distal 
portion, the tip acute. 

Male. —Length, about 3.5 millimeters; wing, 3.8. 

Female .—Length, about 4.5 millimeters; wing, 4. 

Rostrum obscure yellow; palpi dark brown. Antennae short; 
scape obscure yellow; flagellum brownish black; flagellar seg¬ 
ments oval. Head reddish brown, the front, anterior vertex, and 
posterior orbits more buffy. 

Pronotum dark brown medially, paling to yellow on the sides. 
Mesonotum obscure brownish yellow, the pmscutum with a con¬ 
spicuous, dark brown, median stripe, widest in front, suddenly 
narrowed behind, becoming obsolete before the suture; no trace 
of lateral stripes; mediotergite a little darkened, especially 
behind. Pleura obscure yellow, the ventral anepistemum and 
ventral sternopleurite slightly darkened. Halteres pale yellow 
throughout. Legs with the coxae and trochanters yellow; femora 
obscure yellow, the tips narrowly and very insensibly darkened; 
tibiae a little darker than the yellow tarsi. Wings (Plate 1, fig. 
8) with the ground color milky white, the prearcular and costal 
portions a trifle more cream-colored; veins pale brown, even 
lighter colored in the creamy areas; stigma small and irregular 
in outline, pale brown. Venation: Ra, 8 short, as in the group, 
only about one-third of the basal section of R*.#; cell 1st M s of 
moderate size, about as long as vein M* beyond it; m-cu approx¬ 
imately its own length before the fork of M. 
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Abdomen pale brown, the sternites and hypopygium a trifle 
more yellow. Male hypopygium (Plate 2, fig. 28) with the outer 
dististyle, od, rather strongly curved, at apex produced into a 
long, spikelike point. Outer gonapophysis, og, slender, very 
gently curved, beyond the slightly dilated basal portion nearly 
parallel-sided for its entire length, the tip narrowed to an acute 
point. 

Habitat. —Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1985, at light (Sircar). Allotopotype, female. 

The closest ally is Antocha ( Antocka ) basivena sp. nov., which 
differs especially in the uniformly pale yellow coloration, the 
details of venation, and the structure of the male hypopygium, 
notably of the outer dististyle and gonapophyses. The other 
related regional species may best be separated by the key given 
under the account of the preceding species. 

ANTOCHA (ANTOCHA) SPAKBIPUNCTATA •». a**. Plat* 1, a*, t. 

Belongs to the nigribasis group; general coloration pale yellow, 
including the entire thorax and abdomen; tips of femora and 
tibiae narrowly darkened; wingB pale yellow, the prearcular, cos¬ 
tal, and subcostal areas pale; a restricted dark pattern at origin 
of Rs, stigma, cord, and outer end of cell 1st M 2 ; R 2 . 8 short, m-cu 
more than its length before the fork of M; male hypopygium 
with the outer dististyle slender, the tip subacute. 

Male. —Length, about 4 millimeters; wing, 4.6. 

Rostrum yellow; palpi dark brown. Antennae brown through¬ 
out ; flagellar segments oval. Head darkened above. 

Entire thorax pale yellow, unmarked. Halteres pale yellow. 
Legs yellow, femoral tips narrowly dark brown, the amount 
of color subequal on all legs; tibiee yellow, tips more narrowly 
darkened; tarsi yellow, the outer segments infuscated. Wings 
(Plate 1, fig. 9) almost uniformly suffused with pale yellow, 
the prearcular and costal portions a very little more brightened; 
a restricted dark pattern, distributed as follows: Origin of Rs; 
cord and outer end of cell 1st M 2 ; veins pale, darkened in the 
infuscated portions; veins beyond cord somewhat darker in color 
than most of the more basal veins. Venation: R a lying far be¬ 
fore level of r-m; R 2 .» shortened; m-cu more than its own length 
before the fork of M. 

Abdomen, including hypopygium, entirely pale yellow. Male 
hypopygium much as in fchasieneis, the outer dististyle somewhat 
more slender, with the apex subacute. 
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Habitat .—-Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1985, at light ( Sirear ). Paratopotype, male. 

Antocha ( Antocha ) sparnpunctata finds its closest relative 
in A. (A.) khasiensis Alexander, which differs in the darkened 
wing base and cell Sc, slightly different body coloration, and 
the short and broad outer dististyle of the male hypopygium, 
with the apex obtusely rounded. 

ANTOCHA (OHWAHGUliA) PKAMCUTAM8 »•▼. Plato 1. Is. to- 

General coloration of thorax reddish brown, the pnescutum 
dark brown on median portion in front; lateral margin of pne¬ 
scutum behind the humeral region with a large velvety-black 
spot; thoracic pleura pruinose, with very large velvety-black 
areas covering most of the anepisternum and pleurotergite; hal- 
teres yellow; legs with the femora brown, the tibia* light brown 
with the tips narrowly darkened; wings pale gray, the prearcular 
area paler; stigma darker; veins brown; abdomen brown, the 
bases of the individual stemite paler. 

Male .—Length, about 4.5 to 5 millimeters; wing, 5 to 5.8. 

Female. —Length, about 5 millimeters; wing, 6 to 6.2. 

Rostrum brown; palpi black. Antennse black, the basal seg¬ 
ment more pruinoee; flagellar segments oval, with a dense white 
pubescence and short verticils; terminal segment a trifle longer 
than the penultimate. Front and anterior vertex light gray 
pruinose; remainder of head dark gray. 

Cervical sderites dark brown, paler laterally. Pronotum yel¬ 
low. Mesonotal prsescutum reddish brown, broadly darker brown 
on median portion in front, this color paling to the ground color 
before midlength of the sclerite; lateral border of pnescutum 
behind the humeral region with a large velvety-black spot; scu¬ 
tum and acutellum grayish brown, the latter brightened on cau¬ 
dal portion; mediotergite chiefly dark brown. Pleura reddish, 
heavily pruinose, with two large velvety-black areas, one oc¬ 
cupying most of the anepisternum, the other most of the pleu¬ 
rotergite. Hal teres pale yellow throughout. Legs with the 
coxa brownish yellow; trochanters yellow; femora brown; tibia 
light brown, the tips narrowly darker brown, the amount sub¬ 
equal on all legs; tarsi brownish yellow to pale brown. Wings 
(Plate 1, fig. 10) with a pale grayish tinge, the prearcular area 
paler; stigma long-oval, pale brown; veins brown, the anterior 
branch of Ra and R> paler. Venation: Rs a little longer than 
R alone, gently convex; R a a little shorter than the slightly 
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more arcuated R s * # ; petiole of cell M* about one-half m-cu, the 
latter a little more than its own length before the fork of M. 

Abdomen brown, the bases of the sternites a little more yel¬ 
lowish brown; hypopygium light yellow. 

Habitat .—Sumatra (south). 

Holotype, male, Moeara Tenam, Benkoelen, June 16 to 28,1985 
(Walsh ). Allotopotype, female, with the type. Paratopotypes, 
2 males, July 4 to 14, 1935. Paratypes, 2 females, Tandjong 
Sakti, Benkoelen, altitude 1,650 to 2,000 feet, June 1 to 10, 1935 
(Walsh). 

Antocha ( Orimargvla ) prsescutalis is most nearly allied to A. 
(O.) maevlipleura Edwards, of Mount Kinabalu, northern Bor¬ 
neo, which has similar velvety-black spots on the thoracic pleura. 
The present fly is distinguished by its smaller size and the pres¬ 
ence of a third conspicuous velvety-black area on the lateral 
margin of the prseecutum. 

HELIUS (HKLrUS) LBCTU8 H>. BST. Plato 1. If. II. 

General coloration pale yellow, without conspicuous markings; 
antennae brownish black throughout; head gray; legs brownish 
yellow to pale brown; wings strongly tinged with yellow, the 
stigma pale, barely indicated; anterior branch of Rs sinuous, 
bent gently caudad opposite the stigma; cell 1st M a elongate, 
subrectangular, a little longer than vein M, beyond it; abdomen 
yellow, the tergal incisureB and pleural membrane a little dark¬ 
ened. 

Female. —Length, including rostrum, about 6.5 millimeters; 
wing, 6. 

Rostrum a little longer than the remainder of head, obscure 
yellow; palpi pale brown. Antennae brownish black throughout; 
flagellar segments short-oval, with inconspicuous verticils. Head 
gray; anterior vertex narrow, Bubequal to the diameter of the 
scape. 

Cervical sclerites elongate, light brown. Pronotum and meso- 
notum uniform yellow to testaceous-yellow, without markings. 
Pleura testaceous-yellow. Halteres pale, the knobs a little dark¬ 
ened. Legs with the coxae and trochanters testaceous-yellow; 
remainder of legs long and slender; femora brownish yellow, the 
tips scarcely darkened; tibiae pale brown; tarsi obscure yellow. 
Wings (Plate 1, fig. 11) with a strong yellow tinge, the prear- 
cular and costal portions a little brighter; stigma pale, barely 
indicated against the ground; veins brownish yellow. Macrotri- 
chia on vein Ri, a , R», R#, M I+a and outer portions of M*. Vena¬ 
tion: Scs ending opposite r-m, much longer than Sc, which is 
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very short to virtually lacking; anterior branch of Rs sinuous, 
bent gently caudad opposite the stigma, the distal end more or 
less parallel to vein Ri, a , cell R a narrow at margin; cell 1st 
M a elongate, subrectangular, slightly exceeding vein M« beyond 
it; m-cu nearly one-half its length beyond the fork of M. 

Abdomen yellow, the lateral region and incisures of the ter- 
gites restrictedly darkened; sternites more uniformly pale yel¬ 
low. Ovipositor with valves elongate, horn-colored. 

Habitat .—Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1985, at light (Sircar ). 

The most similar regional species is the much larger Helius 
( Helius ) ferrugino8U8 (Brunettd), which differs in the dark body 
coloration and in the venation, such as the more elongate Rs 
and uniformly arched anterior branch of Rs, with cell Rs at 
margin less than one-third as extensive as cell R*. I am basing 
the above statements on a comparison of the type of lectus with 
metatypical specimens of ferruginosvs. The latter are from 
lower altitudes of the Darjiling district, eastern Himalayas, al¬ 
titude 2,000 to 4,500 feet, and may not be conspecific with the 
actual type of ferruginosas, which was from the Dawna Hills, 
Lower Burma. I believe the material iB correctly named, since 
the venation agrees closely with that of the type as figured by 
Bagchi. 4 

BELIUS (HELIUS) SBLECTUB ip. nor. Plat* 1, I,. II. 

General coloration black, the prsescutum with four more red¬ 
dish brown stripes; rostrum black; antennse black throughout; 
halteres and legs black, the femoral bases and outer tarsal seg¬ 
ments paler; wings weakly suffused with brown, the stigma and 
costal border darker; cell 1st M 2 shorter than any of the veins 
issuing from it; abdominal tergites black, sternites yellow, the 
subterminal segments obscure. 

Female. —Length, including rostrum, about 8 millimeters; 
wing, 7.5. 

Rostrum black, a little longer than the remainder of head. An¬ 
tennae black throughout; flagellar segments oval, the outer seg¬ 
ments more elongate; verticils subequal in length to the segments. 
Head black. 

Cervical region and pronotum black. Mesonotal prsescutum 
brownish black, with four more reddish brown stripes, the in- 

4 Brunettl, Fauna Brit. India, Diptera Nematocera (1912) pi. 8, fig. 8. 



186 


The Philippine Journal of Science 


IMS 


termediate pair only narrowly separated by a capillary dark 
vitta; Bcutal lobes dark brown, the median area obscure yellow; 
scuteilum brownish black; mediotergite dark liver brown. Pleu¬ 
ra with the dorsal sclerites and the pleural membrane brownish 
black; the ventral portion, including the outer half of the fore 
coxe, ventral sternopleurite, and meron, obscure yellow. Hal- 
teres black. Legs obscure yellow, the fore coxse darkened on 
proximal half; trochanters obscure yellow; legs black, the fe¬ 
moral bases restrictedly brightened, the outer tarsal segments 
paling to obscure brownish yellow. Wings (Plate 1, fig. 12) with 
a weak brown suffusion, the stigma long-oval, darker brown; cell 
C brownish yellow, cell S'c a little more darkened; veins dark 
brown. Costal fringe (female) dense but relatively short; vir¬ 
tually complete series of trichia on Rs and branches, and on 
outer sections of all medial veins. Venation: Sc t with distal end 
atrophied, Sc s close to its tip; Rs long and nearly straight; an¬ 
terior branch of Rs gently but evenly arcuated, narrowing cell 
R a opposite the stigma, the tip of the vein very gently upcurved; 
cell R s at margin a little less than three times cell R 2 ; cell 1st 
M a relatively small, short-rectangular, its lower face (M*^) 
shorter than any of the veins issuing from the cell; m-cu a short 
distance before the fork of M. 

Abdominal tergites black, the sternites yellow, with the sub¬ 
terminal segments more obscure. Genital shield of ovipositor 
darkened; valves yellowish horn-colored. 

Habitat. —Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, 
August, 1985 (Sircar). 

Allied to Helius (Heltua) nigriceps Edwards and related forms, 
differing in the large size, body coloration, and wing venation. 

OROfABGA <0B1MABGA> DISTtVENULA *p. nov Plat* I, i*. U. 

General coloration brown, the pleura more brownish yellow; 
wings relatively broad, faintly tinged with brown, the entire 
costal border narrowly more yellowish; no macrotrichia on an¬ 
terior branch of Rs; Sci ending almost opposite fork of Rs; free 
tip of Sc 2 lying distad of R 2 ; m-cu just beyond midlength of Rs. 

Male. —Length, about 4.6 millimeters; wing, 4.4. 

Rostrum brown; palpi black. Antenna black throughout; fla¬ 
gellar segments oval. Head dark brown, the front and anterior 
vertex a little brighter; anterior vertex relatively wide. 

Pronotum dark brown. Mesonotum uniformly brown, without 
stripes, the lateral portions of prescutum a little brightened. 
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Pleura brownish yellow. Hal teres white, the knobs infuscated. 
Legs with the coxa and trochanters yellow; remainder of legs 
dark brown, the tarsi a little brightened. Wings (Plate 1, fig. 
18) relatively broad, faintly tinged with brown, the entire costal 
border narrowly more yellowish; veins pale brown, a trifle more 
yellowish in the costal field. Costal fringe relatively short; no 
macrotrichia on anterior branch of Rs; a series of about fifteen 
on distal section of vein R 4 ,s; sparse, scattered trichia on outer 
ends of veins Mi (J and M g ; remaining veins beyond cord without 
trichia. Venation: Sc long, Sci ending almost opposite the fork 
of Rs, Sc* a short distance from its tip; free tip of Scj lying 
distad of level of R a ; Rs long, nearly twice the basal section of 
Rosi Ra.a shorter than the basal section of R, |S| subequal to 
Ri.aJ m-cu just beyond midlength of Rs; vein 2d A long. 

Abdominal tergites dark brown; sternites more testaceous- 
yellow; hypopygium broken. 

Habitat. —Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1985 (Sircar). 

Orimarga (Orimarga) distivenula is very distinct from the 
other species of the genus in eastern Asia, the chief characters 
being its broad wings with vein Sc of unusual length and the 
distal position of the free tip of Sc-. In all other species of 
the genus the latter element is either atrophied or lieB opposite 
to some distance before the level of R-. The present instance 
is of unusual interest in that it parallels the condition found in 
the allied genus Limonia, where numerous species are known that 
have the free tip of Sc s migrated diatad beyond the level of Rs. 1 

ORIMARGA (ORIMARGA) BUBBASAI.IB *p. pot Plot* 1. 8* 14 

Closely allied to basalis; general coloration of mesonotum 
gray pruinose; knobs of halteres weakly darkened; legs brownish 
black; wings narrow, weakly suffused with gray, the prearcular 
field restrictedly brightened; numerous macrotrichia on veins 
beyond cord; Sc long, free tip of Sc- faint; R s+ a long, exceeding 
the strongly arcuated Rs. 

Female. —Length, about 7 to 7.5 millimeters; wing, 6. 

• Alexander, C. P., The interpretation of the radial field of the wing in 
the nematocerous Diptera, with special reference to the Tipulid*e, Proc. 
Linn. Soc. New South Wales 52 (1927) 42-72, 92 figs.—A comparison of 
the systems of nomenclature that have been applied to the radial field of 
the wing in the Diptera, IVth Interoat. Cong. Ent, Trans 2 (1929) 700- 
707, 8 pis.—In Carran, C. H., The families and genera of North American 
Diptera (1984) 88-89, figs. 
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Rostrum obscure yellow; palpi black. An terms blade through¬ 
out; flagellar segments oval, with a short, dense, white pubes¬ 
cence; terminal segment shorter than the penultimate. Head 
dark gray, more silvery on the front; anterior vertex relatively 
narrow, slightly blackened. 

General coloration of meson otum gray pruinose, the central 
portion of pnescutum a little darker; median region of scutum 
slightly paler gray. Pleura brown, the extensive sternopleurite 
much paler, sparsely pruinose. Halteres white, the knobs weakly 
darkened. Legs with the coxte reddish yellow, the fore coxae 
slightly darker; trochanters yellowish brown; femora brownish 
black, the bases narrowly and vaguely brightened; tibiae and 
tarsi brownish black. Wings (Plate 1, fig. 14) narrow, weakly 
suffused with gray, the prearcular field restrictedly whitened; 
veins pale brown. Macrotrichia abundant on veins beyond cord, 
there being more than fifty-five on distal section of R*+ B , more 
crowded towards outer end of vein. Venation: Sc long, Sc, end¬ 
ing a short distance before fork of Rs, Sea close to its tip; free 
tip of Scj faint, a distance before Ra about equal to the length 
of vein R 14 . 2 ; Rs.a long, exceeding the strongly arcuated Rs; Ri +a 
a little less than one-half R a+S ; cell M a longer than its petiole; 
m-cu placed unusually far basad, opposite the origin of Rs or 
nearly so. 

Abdominal tergites dark brown; sternites obscure yellow 
to reddish yellow. Ovipositor with tergal shield pale; valves 
darker. 

Habitat .—Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1985, at light (Sircar). Paratopotypes, 2 females. 

Orimarga ( Orimarga ) subbasalis is most closely allied to O. 
(O .) basalts Alexander (Kashmir), agreeing closely in the ve¬ 
nation and trichiation of the veins, differing most evidently in 
the darkened knobs of the halteres, brownish black femora, and 
gray wings with more evidently darkened veins. In basalis the 
halteres are whitish throughout, the femora are pale with a 
poorly indicated darker subterminal ring, and the wings are pale 
yellow, with yellow veins. 

N1FPONOMY1A KBASIANA K>. an. Plata 1, ll. Ms Plat* t, 6s. 29. 

General coloration yellow, the pnescutum and scutum with a 
pattern of eight black spots arranged in a circle; femora entirely 
yellow; tibiae yellow, the tips narrowly blackened; wings whitish 
hyaline, with a clear yellow submarginal stripe extending from 
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the wing base to near apex; costal cell with four brown spots, 
the outermost at tip of vein Sc^ no continuous dark seam on 
cord; cell M 2 open by atrophy of m. 

Male. —Length, about 9 millimeters; wing, 8.5. 

Female. —Length, about 10 to 11 millimeters; wing, 8. 

Rostrum and palpi yellow. Antennas yellow, only the terminal 
flagellar segments a very little more infuscated; flagellar seg¬ 
ments short and crowded. Head uniformly pale yellow. 

Mesonotal praescutum yellow, with three more polished yellow 
stripes and a transverse series of four circular black spots, the 
intermediate pair placed just behind midlength of the sclerite, 
the lateral pair a little nearer the suture, gently curving the row; 
scutum with lobes deep yellow, variegated on cephalic-lateral por¬ 
tion and again on posterior-median area of each lobe by a cir¬ 
cular black spot; the eight marks on the praescutum and scutum 
thus form a short-oval figure but with no additional darkened 
sutural area, as in novempunctata ; posterior sclerites of notum 
uniformly yellow. Pleura pale yellow throughout. Halteres yel¬ 
low. Legs yellow, the femora entirely unvariegated; tips of 
all tibia narrowly but conspicuously blackened, the amount sub¬ 
equal on all legs; tarsi yellow, the tips of the individual basal 
segments narrowly darkened; outer tarsal segments uniformly 
infuscated. Wings (Plate 1, fig. 15) whitish hyaline, with the 
usual clear yellow submarginal stripe extending from the wing 
base to near apex, bordered both above and below by a narrow 
brown streak; clear portion of costal cell without black dashes 
but with four brown extensions, the last at tip of Sci; extreme 
wing tip clear; cord virtually undarkened, with a narrow seam 
on m-cu; vein Cu narrowly bordered with brown on basal por¬ 
tion; veins pale, darker in the clouded areas. Venation; As in 
the genus; basal section of R n very short to virtually lacking; 
cell M a open by atrophy of m; m-cu at or close to fork of M. 

Abdomen obscure yellow, the tergites very vaguely darkened 
at bases. Male hypopygium (Plate 2, fig. 29) with the disti- 
style, d, trispinous. Interbase, i, as figured, expanded on basal 
portion. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1935, at light ( Sircar ). Allotopotype, female. Par&topo- 
types, 2 females. 

Nvpponomyia khasiana is very different from the only spe¬ 
cies of the genus hitherto discovered in India, N. novempunctata 
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(Senior-White) 8 likewise from the Khasi Hills. By my key 
to the known species of Nipponomyia, 7 the present fly runs to 
couplet 6, including trispinosa (Alexander), of Japan, and ewma- 
trana (de Meijere), of Sumatra. It is readily told by the pat¬ 
tern of the thorax, legB, and wings, and by the open cell Mg. 
The fly is one of the smallest species of the genus bo far dis¬ 
covered. 

HEX ATOM IN I 

ADKLPHOMT1A (ADBLPBOMYIA) DISC ALU »p. mt. Pl.t* I, If. 1(1 Plato 1, if. It. 

General coloration pale yellow; antennae 16-eegmented, the 
scape and pedicel brownish black, the flagellum obscure yellow; 
halteres and legs yellow; wings pale yellow, the anterior cord 
restrictedly darkened, the color including the veins; no trichia 
in cells of wing; Rs long, arcuated at origin; R 2 , s ,4 short; R 2 . 3 
subequal to R a ; cell Mt present; male hypopygium with the ba- 
sistyle produced apically into a subacute spine; outer dististyle 
trispinous at apex. 

Male. —Length, about 4.8 to 5.2 millimeters; wing, 6.6 to 6. 

Female. —Length, about 6 millimeters; wing, 6. 

Rostrum dark; palpi black. Antennae 16-segmented; scape 
and pedicel brownish black, flagellum obscure yellow; flagellar 
segments gradually becoming more slender and elongate out¬ 
wardly, the longest verticils of the outer segments subequal in 
length to the segments themselves. Head obscure yellow; eyes 
(male) large, restricting the anterior vertex. 

Entire thorax uniformly pale yellow. Halteres pale yellow 
throughout. Legs yellow, the terminal two tarsal segments 
darker. Wings (Plate 1, flg. 16) uniformly pale yellow, varie¬ 
gated only by a restricted dark cloud on the anterior cord, most 
evident in the dark brown veins of the area; remaining veins 
yellow. Wing widest just basad of end of vein 2d A; no ma- 
crotrichia in outer cells of wing. Venation: Sci ending nearly 
opposite fork of Rs, Sc 2 removed a short distance from its tip; 
Rs long, arcuated at origin; Rs,*,* relativey short, nearly twice 
the length of R*,*, the latter subequal to or longer than Rs; r-m 
relatively long, arcuated; cell Mi small, less than one-half its 
petiole; m-cu at near midlength of lower face of cell 1st M»; vein 
2d A long, ending beyond the level of origin of Rs. 

Abdomen, including hypopygium, yellow. Male hypopygium 
(Plate 2, flg. 30) with the basistyle, b, produced caudad beyond 

• Senior-White, Mem. Dept. Agr. India, Enfc, Ser. 8 (1922) 188-139. 

'Alexander, C. P., Philip. Journ. Sd. 66 (1985) 551-552. 
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the point of insertion of the dististyles, the apex subspinous, 
with long coarse sets almost to the tip. Outer dististyle, od, 
trispinous at apex. Inner dististyle, id, broad at base, narrowed 
to the obtuse tip. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1935, at light ( Sircar ). Allotopotype, female. Paratopo- 
types, 3 males. 

Adelphomyia (Adelphomyia ) discalis is very distinct from the 
other known Asiatic species of the genus in the pale yellow wings 
with a single restricted darkened cloud on disk, and in the lack 
of macrotrichia in the cells of the wing. All other species of 
the genus so far made known have at least a few trichia in the 
outer radial of medial fields. The structure of the male hypopy- 
gium of the present fly is entirely sb in the genus, and there 
can be no question as to the systematic position of the species. 

ADELPHOMYIA (ADELPHOMYIA) 8UBNEHULOBA ap. nor. Plate 1. I,. IT: Plate *. 

•«. M. 

Allied to nebvlosa; general coloration brownish black; an¬ 
tennae with basal five segments yellow, the remainder black; 
femora blackened outwardly, with a narrow, pale yellow, sub- 
terminal ring; tibiae dark brown, the extreme base and tip pale; 
tarsi brownish yellow; wings cream-yellow, with a heavy clouded 
brown pattern, including three virtually complete crossbands on 
the basal third; all veins at wing margin with large clouds; 
R a some distance before fork of Ra. 4 ; cell Mi longer than its 
petiole; anal veins strongly curved to margin; male hypopygium 
with basistyle terminating in a slender blackened spine. 

Male. —Length, about 4.8 millimeters; wing, 5. 

Rostrum and palpi black. Antennae 16-segmented; scape, pe¬ 
dicel, and basal three flagellar segments light yellow, the re¬ 
mainder of flagellum black; flagellar segments becoming long- 
cylindrical, with long conspicuous verticils that exceed the seg¬ 
ments in length. Head brownish black, the anterior vertex 
paler. 

Mesonotum almost uniform brownish black, the surface pol¬ 
ished; humeral region of prsescutum restrictedly obscure brown¬ 
ish yellow. Pleura brownish black, with a silvery longitudinal 
stripe across the dorsal sternopleurite and ventral pteropleurite, 
ending before the halteres. Hal teres with base of stem and 
the knob yellow, the remainder of stem dusky. Legs with the 
coxae and trochanters obscure yellow; femora obscure yellow 
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basally, passing into black at (on forelegB) or beyond (middle 
and hind legs) midlength, with a narrow, light yellow, subter- 
xninal ring placed at about its own length before the black apex; 
tibiae dark brown, the base very narrowly, the tip a little more 
broadly, whitened, the subbasal portion of the segment a little 
more intensely darkened; tarsi brownish yellow, the terminal 
two segments darker. Wings (Plate 1, fig. 17) obscure cream- 
yellow, with a heavy clouded brown pattern, including three nar¬ 
row, virtually complete crossbands on proximal third, the first 
arcular, the third extending from costa opposite origin of Rs 
to end of vein 2d A; on central portion of disk, these bands 
more diffuse and interconnected in cells M and Cu; other more 
isolated, dark costal spots at Sc 3 , Rs, and tip of Ri* a , the latter 
two inclosing a small pale spot, behind becoming confluent and 
suffusing the entire cord; other small clouds at outer end of cell 
1st M 3 and fork of M 1<3 ; a series of marginal brown clouds at 
ends of all longitudinal veins, smallest on R«, 8 and Mi, becoming 
progressively larger behind, most extensive on the anal veins; 
proximal third of cell R« clouded; veins pale, darkened in the 
suffused areas. Rather restricted macrotrichia in outer cells of 
wing, including cell Rs beyond vein Rs, and in the outer ends of 
cells Ri to 2d M 2 , inclusive. Wings (male) widest opposite the 
end of cell 1st A. Venation: Sc* removed to some distance from 
the tip of Ru 3 ; Rs oblique, some distance from fork of R***; 
tips of veins R s and R« bent rather strongly cephalad, of the 
medial, cubital, and anal veins, strongly caudad, especially the 
last; basal section of Mi. s reduced to a point, narrowing the 
base of cell 1st M s , r-m correspondingly lengthened; cell M 3 
deeper than its petiole; m-cu about one-half its length beyond 
the fork of M. 

Abdomen black; hypopygium a trifle paler, more brownish 
black. Male hypopygium (Plate 2, fig. 81) with the basistyle, 
b, terminating abruptly in a slender blackened Bpine. Outer dis- 
tistyle, od, slender, with two outer, terminal, curved spines and 
an inner straight point. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1985, at light ( Sircar ). Paratopotypes, males. 

The only near ally of the present fly is Adelphomyia (AdeU 
phomyia ) nebvlosa (de Meijere), of western Java, which has 
the venation of the radial and medial fields almost the same as 
in the insect under consideration. This latter species differs 
most evidently in the details of pattern of the legs and wingB. 
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From de Meijere’s figure of the type of nebulosa* it appears 
that in this species the macrotrichia of the cells of the wing are 
more numerous and that the anal veins are not strongly curved 
into the wing margin. It is certain that the generic name Oxy- 
discus, proposed by de Meijere for this fly, must fall as a strict 
synonym of Adelphomyia, the male hypopygium being entirely 
distinctive. 

1.IMNOPHILA (D1CRANOPHBAUMA) Ml’LTI (JR MI NAT A «p hot Pl.t* 1. I, 18: Plate 

s, ■«. u. 

General coloration of mesonotum reddish brown, the poste¬ 
rior sclerites and the pleura more blackened; anteniue black, the 
pedicel and first flagellar segment yellow; legs yellow, the fe¬ 
mora with a very indistinct darker subterminal ring; wings 
broad in male, narrower in female, pale yellow, heavily pat¬ 
terned with dark brown, the areas restricted to the vicinity of 
the veins; markings along cord and at the supernumerary cross- 
vein in cell R s more extensive and subtended on either side by 
smaller dark dots; a series of subterminal brown spots in cells 
R, to 1st A; abdomen black, the hypopygium more brightened. 

Male. —Length, about 5.5 millimeters; wing, 6. 

Female. —Length, about 6.5 to 6.8 millimeters; wing, 6 to 6.2. 

Rostrum and palpi black. Antennae short in both sexes; scape 
black; pedicel and first flagellar segment light yellow; remainder 
of flagellum black; flagellar segments oval, becoming more slen¬ 
der and elongate outwardly. Head black. 

Pronotum dark brown. Mesonotal praascutum reddish brown, 
darkened in front and on sides; scutum reddish brown; scutel- 
lum and postnotum dark brown, sparsely pruinose. Pleura black. 
Halteres weakly suffused with dusky, the base of stem restrict- 
edly paler. Legs with the coxse brownish black; trochanters 
obscure yellow, the tips narrowly darkened; femora yellow, with 
a narrow and very indistinct darker ring just before the tip; 
remainder of legs yellow; sets of legs very long and conspicuous. 
Wings (Plate 1, fig. 18) much broader in male than in female, 
m the former widest opposite the termination of vein 2d A; 
ground color pale yellow, the basal cells slightly washed with 
dusky; a heavy dark brown pattern that is chiefly confined to 
the vicinity of the veins, the interspaces being immaculate; the 
chief markings are os follows: Postarcular; origin of Rs; along 
cord and centering about the supernumerary crossvein in cell 
Ra, these markings narrowly bordered by yellow and subtended 
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on either side by smaller spots; outer end of cell 1st M a and fork 
of M u2 restrictedly darkened; a series of small subterminal spots 
in cells R 4 to 1st A, respectively, placed just cephalad of the 
vein and slightly back from the margin, the vein beyond this 
point more heavily darkened to the wing border; extreme axilla 
weakly darkened; veins pale, darker in the clouded areas. Ve¬ 
nation : Supernumerary crossvein in cell R a oblique, placed at 
near two-thirds the length of cell; cell M t shallow, subequal to 
its petiole; cell 1st M 2 subrectangular, a little widened outward¬ 
ly; m-cu about one-half its length beyond fork of M; vein 2d 
A bent rather strongly to border, simple in both sexes. 

Abdomen black, the hypopygium more brightened. Male hy- 
popygium (Plate 2, fig. 32) with the outer dististyle, od, nearly 
straight, unequally bidentate at tip, the terminal spine much 
stouter and more strongly curved than the outer subapical one. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1986, at light ( Sircar ). Allotopotype, female. Paratopo- 
types, several femaleB. 

The nearest relative of the present fly would appear to be 
LimnophUa ( Dicranophragma ) venustipennis Alexander (ptd- 
chripennis Brunetti, preoccupied), of the eastern Himalayas. 
The present species is distinguished by the Bimple 2d anal vein of 
both sexes and the nature of the wing pattern, especially the 
geminate smaller spots subtending the larger dark areas along 
the cord and in the outer radial field. It seems virtually certain 
that Brunetti had two species confused in his original descrip¬ 
tion. The true venustipennis is discussed in some detail below. 

UMNOPBILA (DICBANOFHBAGMA) YBNUSTIPENN1S Alauato. 

Dicranophragma pulehnpennis Brunotti, Fauna Brit. India, Dip. 
Nematocera (1912) 624 (preoccupied in Limnopktia). 

LimnophUa ( Dicranophragma) vtnuitipenni* AUXAMDBB, I nsec. In¬ 
set t. Menst 9 (1921) 180. 

Several females that I am referring to this species are from 
Cherrapunji, Khasi Hills, Assam, altitude 4,000 to 5,000 feet, 
taken at light, August, 1935, by Mr. S. Sircar. The wings of 
the female are much narrower than in the males, while the 2d 
anal vein is simple. In the males of the type series of pulchri- 
pennis vein 2d A is forked near its outer end, as described by 
Edwards * and shown by a paratypical specimen in my collection. 
The proximal spur of this fork is surrounded by the most basal 
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of the marginal darkened areas of the wing. Brunetti describes 
the thorax as being dark-colored, but the ground color is dark 
brown, the surface chiefly covered by more reddish brown 
stripes. 

BRIOPTBRINI 

TBBNTBPOBUA (MONGOMA) BUBTSNUtA «p. mt. Plate 1. •«. 1*. 

Allied to tenera; general coloration of mesonotum almost uni¬ 
formly dark brown, the scutellum clear yellow; femoral tips and 
tibial bases narrowly but conspicuously whitened; tibial tips 
broadly and conspicuously snowy white, the amount including 
approximately the distal fourth of the segment; tarsi snowy 
white; wings pale gray; veins R us , R a , and R».« subequal; inner 
end of cell Rq lying a little more distad than that of cell M s . 

Female. —Length, about 8 millimeters; wing, 6.3. 

Rostrum obscure yellow; palpi black. Antennas black through¬ 
out; flagellar segments oval, the outer two segments shorter; 
verticils shorter than the segments and only a little more conspic¬ 
uous than the normal pubescence. Head dark gray; anterior 
vertex reduced to a linear strip. 

Pronotum above dark brown. Mesonotal praescutum and scu¬ 
tum almost uniformly dark brown, the median area of the latter 
a little paler; scutellum clear light yellow, the parascutella slight¬ 
ly darker; postnotum yellowish brown. Pleura with the dorsal 
and anterior sclerites infuscated, the posterior portions adjoin¬ 
ing the wing root more yellow. Halteres dusky. Legs with the 
coxae brownish yellow, the fore coxae a trifle darker; trochanters 
yellow; femora dark brown, the tips rather narrowly but con¬ 
spicuously white, the amount subequal on all legs and involving 
approximately one-ninth of the segment; tibiae dark brown, the 
bases narrowly but conspicuously white, in degree about one-half 
as extensive as the femoral tips, passing gradually into the dark 
ground color; tibial tips broadly, conspicuously, and abruptly 
snowy white, including approximately one-fourth the total length 
of the segment; tarsi snowy white, the terminal segment weakly 
darkened; tips of posterior tibiae very slightly enlarged and with 
the snowy-white vestiture more erect and conspicuous; posterior 
femora with about ten small spines in a linear row near base. 
Wings (Plate 1, fig. 19) relatively narrow, uniformly pale gray, 
cell Sc a trifle darker; veins pale brown. A scattered series 
of about eight trichia on vein R«. Venation: Sci ending just 
before the proximal or cephalic end of Ra; Rs a little longer than 
the basal section of R s and about in alignment with it; R a , at4 
long, gently sinuous; Ri +a , Ra, and R 3 .4 subequal; R a oblique; cell 
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1st Ms gradually widened outwardly; inner end of cell R t lying 
a trifle more dieted than that of cell M s ; m-cu close to fork of 
M; apical fusion of veins Cu x and 1st A relatively extensive, 
longer than the basal section of M x .g. 

Abdominal tergites dark brown, the basal segments a little 
paler; sternites obscure yellow to brownish yellow. 

Habitat .—Assam (Khasi Hills). 

Holotype, female, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust. 1985, at light (Sircar). 

By all keys to the Oriental species of Trentepohlia the pres¬ 
ent fly runs to Trentepohlia ( Mongoma ) tenera (Osten Sacken), 
from which it differs in the coloration of the legs and the vena¬ 
tion, especially the length of veins R 8 , 4 , basal section of Ms, and 
apical fusion of Cu x and 1st A. Brunetti placed his species 
paUidiventris 10 as a synonym of tenera, but this is evidently an 
error. The species has the femora uniformly darkened beyond 
the base and the tibise whitened only at the tips. 

TRENTEPOHLIA (MONGOMA) WALSBIANA ip. my. PUt. 1, «(. 2*. 

Thorax entirely orange, immaculate; antennse black through¬ 
out; head gray, the posterior portion of vertex and the occiput 
paling to brown; halteres pale, the knobs light yellow; legs 
brownish black, the tips of tibise and the tarsi paling to yellow; 
wings whitiBh subhyaline, the prearcular and costal fields clear 
light yellow; a restricted dark pattern, including the wing tip; 
abdomen black, the segments restrictedly variegated by yellow. 

Female, —Length, about 10 to 11 millimeters; wing, 9 to 10. 

Rostrum dark brown to black; palpi black. Antennse with 
scape and pedicel dark brown to black; flagellum black; flagellar 
segments cylindrical, relatively elongate. Front and anterior 
vertex light gray, the posterior vertex dark gray in front, paling 
to brown behind and on the occiput; anterior vertex reduced to 
a narrow strip, its posterior portion strongly carinate, the ridge 
continued caudad onto the posterior vertex. 

Cervical sclerites light brown. Pronotum and mesonotum uni¬ 
formly bright orange, the pleura a trifle more yellow. Halteres 
obscure brownish yellow, the base of stem narrowly yellow, the 
apex of knob clear light yellow. Legs with the coxae and tro¬ 
chanters yellow; femora dark brown to brownish black, the ex¬ 
treme bases vaguely brightened; tibise pale brown to brownish 
yellow, becoming brighter at outer ends, the forepair more ex- 

'* Fauna Brit. India Dip. Nematocera (1912) 481; Ree. Indian Mus. 16 
(1918) 312. 
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tensively brightened; tarsi light brownish yellow; femora with 
about four to twelve small erect spines, fewest on posterior fe¬ 
mora. Wings (Plate 1, fig. 20) whitish subhyaline, the prear- 
cular region and cells C and Sc clear light yellow; stigmal area 
small and restricted, triangular in outline, brownish yellow; 
wing tip narrowly infuscated, including cells R« to 2d M»; veins 
Ra, cord, and Cu narrowly seamed with brown; veins brown, a 
little darker in the clouded areas, clear yellow in the flavous por¬ 
tions. Venation: R 2 a short distance before fork of R t ^, its ce¬ 
phalic or proximal end faint to ill-defined in the stigmal area; 
basal section of M s slightly angulated; m-cu dose to or shortly 
before fork of M; apical fusion of Cu, and 1st A punctiform. 

Abdomen chiefly black, with faint bluish reflections, the dor- 
sopleural region pale; lateral margins of tergites and basal lateral 
spots on sternites restrictedly yellow; in cases the sternal pale 
spots are more extensive, forming nearly complete crossbands on 
the basal rings of the segments. Ovipositor and gonital seg¬ 
ment deep yellow. 

Habitat. —Sumatra (south). 

Holotype, female, Boekit Jtam, Benkoelen, altitude 1,000 to 
2,000 feet, June 11 to 16, 1936 (Walsh). Paratopotype, sex? 

1 take great pleasure in naming this beautiful crane fly in 
honor of the collector, Mrs. M. E. Walsh. The nearest described 
species is Trentepohha (Mongoma ) auncosta Alexander (west¬ 
ern Java), which differs conspicuously in the coloration of the 
body, and the details of pattern of the legs and wings. 

TBENTEPOHLIA (MONGOMA) EPHIPPIATA «p. nor PUto I, t( II. 

General coloration of thorax black, the lateral and humeral 
portions of prsescutum yellow; halteres brownish black; femora 
and tibiae brownish black, the tips of the latter and the tarsi 
paling to yellow; wings whitish subhyaline, the prearcular and 
costal regions not conspicuously brightened; a weak darkened 
pattern, including the wing tip, stigma, and seams along vein 
Cu and origin of R3; abdomen black, the basal rings of the in¬ 
termediate sternites narrowly obscure yellow. 

Female. —Length, excluding head, about 8 millimeters; wing, 
7.4. 

Head broken. 

Cervical sclerites blackened. Pronotum brownish black above, 
obscure yellow basally on sides. Mesonotal prtescutum obscure 
yellow on humeral and lateral portions, the entire disk covered 
by three confluent brownish black stripes that cross the suture 
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and include the scutal lobes; scutellum and postnotum brownish 
black. Pleura brownish black, the dorsopleural membrane and 
meral region a little paler. Halteres brownish black, the base 
of stem narrowly yellow. Legs with the fore and middle coxse 
black, the posterior coxse and all trochanters obscure yellow; fe¬ 
mora browniBh black, the extreme bases restrictedly brightened; 
tibiae black, the distal ends paling to obscure yellow or brownish 
yellow; armature of legs including a series of four long erect 
setse on distal fourth of posterior tibise. Wings (Plate 1, fig. 
21) whitish subhyaline, including the prearcular region and basal 
half of costal field; outer portions of cells C and Sc a little more 
yellowish; stigma conspicuous, dark brown; wing tip weakly 
and rather narrowly infuscated; narrow but conspicuous brown 
seams along vein Cu and at origin of Rs, the remainder of cord 
very insensibly darkened; veins brown, paler in the costal and 
prearcular fields. Venation: Rs about one-third its length be¬ 
fore the fork of R»*»; m-cu close to fork of M; inner end of cell 
M u a little more basad than that of cell R n ; apical fusion of veins 
Cu, and 1st A punctiform. 

Abdomen black, the pleural membrane paler; basal rings of 
intermediate stemites narrowly obscure yellow. Ovipositor and 
genital segment yellow. 

Habitat .—Sumatra (south). 

Holotype, female, Tandjong Sakti, Benkoelen, altitude 1,650 to 
2,000 feet, June 11 to 20, 1935 {Walsh}. 

Trentepohlia ( Mongoma ) ephippiata is allied to species such 
as T. (Af.) auricosta Alexander, T. ( M .) flavicollis Edwards, T. 
(AT.) kainanica Alexander, and T. (Af.) walshiana sp. nov., dif¬ 
fering conspicuously in the coloration of the body. The black¬ 
ened discal saddle of the mesonotal prescutum is distinctive. 

TKENTBPOBLIA (TBBNTKPOHUA) 8TRKPENS w. bot. Plato 1, i|. ». 

Size very large; legs long and powerful; general coloration 
ferruginous yellow, the thorax unmarked; head gray, the vertex 
strongly carinate; legs yellow, the femoral tips, tibial bases, and 
tibial tips conspicuously blackened; wings pale yellow, the costal 
and outer radial fields more saturated yellow; restricted dark 
seams on veins R s , basal section of Mi, s , m-cu, and fork of R 5 + 
Mi. 9 ; abdomen yellow, the subterminal segments slightly infus¬ 
cated. 

Male. —Length, about 8 millimeters; wing, 7. Posterior leg, 
femur, 12; tibia, 12.5; tarsus, 8. 

Rostrum obscure yellow; palpi brownish black. Antennae 
brownish blade, the scape a little brightened; flagellar segments 
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cylindrical, with dense dark pubescence. Head gray; anterior 
vertex narrow, the carina conspicuous. 

Cervical sclerites obscure yellow. Thorax entirely ferrugi¬ 
nous-yellow, the surface somewhat polished. Halteres yellow 
throughout Legs with the coxae and trochanters yellow; fe¬ 
mora yellow, the tips rather broadly and very conspicuously 
blackened; tibiae obscure yellow, the bases narrowly darkened, 
the tips broadly blackened; tarsi brownish black; legs unusually 
long and powerful, as shown by the measurements given above; 
femora with scattered erect setae over the entire length. Wings 
(Plate 1, fig. 22) pale yellow, the costal and outer radial field 
more saturated yellow; a restricted dark pattern, including a 
narrow brown seam on vein R s and somewhat darker seams on 
posterior cord and fork of R B +M lt2 ; veins yellow, darkened in 
the clouded areas. Venation: m-cu shortly before fork of M; 
distal section of CUj strongly arcuated, its apical fusion with 1st 
A slight. 

Abdomen yellow, the subterminal segments slightly infuscated. 

Habitat .—Sumatra (south). 

Holotype, male, Tandjong Sakti, Benkoelen, altitude 1,650 to 
2,000 feet, June 21 to SO, 1935 (Walsh). 

Trentepoklia (Trentepohlia) strepem is the largest species of 
the subgenus bo far made known, as is well shown by the leg 
measurements given above. It is allied to T. ( T.) holoxantha 
Alexander and T. ( T .) mcgregori Alexander, especially to the 
latter, differing especially in the major size and in the distinctive 
pattern of the wings. 

MOLOMULUB KHABICUB <p. ui. rbt, 1. t|. lit FUt* 2, l|. 21 . 

Belongs to the gracilis group and subgroup; general coloration 
brown; antennae (male) short; wings brownish yellow, the ma- 
crotrichia dark brown; abdomen dark brown, the hypopygium 
more yellowish; male hypopygium with all three lobes of basi- 
style obtuse at tips, with setae throughout their lengths; three 
dististyles, all simple rods that are very markedly sinuous, the 
tips acute or subacute; intermediate and inner styles with spi- 
nulae on diBtal third. 

Male. —Length, about 3.8 millimeters; wing, 4.4. 

Rostrum dark brown; palpi black. Antennae (male) short, if 
bent backward ending far before the wing root; scape and ped¬ 
icel light yellow, flagellum dark brown, flagellar segments short- 
cylindrical, with long conspicuous verticils. Head dark brownish 
gray. 
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Pronotum brownish Mack. Mesonotal pzmscutum dark brown, 
with a faint reddish cast, somewhat darker colored laterally and 
on extreme cephalic portion; scutum and scutellum brown; me- 
diotergite darker colored. Pleura dark b r ow n , with a vague 
paler longitudinal stripe across the dorsal sternopleurite and ven¬ 
tral pteropleurite, beginning behind the posterior coxae. Hal¬ 
ter es pale yellow throughout. Legs with Hie coxae and trochan¬ 
ters brownish yellow; remainder of legs brownish yellow, with 
dark-colored setae that obscure the ground; outer tarsal segments 
more uniformly dark brown. Wings (Plate 1, fig. 28) with a 
strong brownish yellow tinge, the veins darker brown; macro- 
trichia dark brown; costal fringe long and dense. Venation* 
R a about opposite r-m; m-cu about one-half the petiole of cell 
Ms; vein 2d A ending opposite caudal end of m-cu. 

Abdomen dark brown, the large hypopygium more yellowish. 
Male hypopygium (Plate 2, fig. 33) with all three lobes of basi- 
style, b, simple and nonspinous, with sets to their tips. Three 
dististyles, the outer, od, a strongly sinuous, slender rod, its dis¬ 
tal third straight; intermediate style, md, a simple rod, its distal 
third very strongly bent and thence narrowed into a spine, this 
portion of style bearing a linear row of Blender teeth; inner 
style, id, a strongly curved simple rod, its distal third with a 
series of five or six strong spinules. Phallosomic plate oval in 
outline. 

Habitat .—-Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1936, at light (Sircar). 

The Molophtlue fauna of the Himalayan region is still very 
poorly known. From the few species hitherto described the 
present fiy is readily told by the unusually large and complicated 
male hypopygium, in conjunction with the short antennae of the 
male sex. The most generally similar species seems to be Mo- 
lophilu8 genitalis (Brunetti), which has the male hypopygium 
of entirely different conformation. 11 

TOXOKHINA (CSBATOCBKILVB) MKSOBHYNCHA ■>. mt. Plato 1. la. Ml Plato 1. 

*«. M. 

General coloration of mesonotal prsescutum dark brown, the 
lateral margins gray; rostrum much shorter than the wing; an¬ 
terior vertex wide; legs brownish black; wings pale gray, veins 
light brown; no macrotrichia on Rs or its anterior branch; ab¬ 
domen brownish black; male hypopygium with the dististyle pro- 

” Edwards, F. W, Rec. Indian Mns. 8# (1924) 300. 
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duced into a long, straight, apical point, on outer margin at 
near one-third the length bearing a pale fleshy' spine. 

Male. —Length, excluding rostrum, about 6 millimeters; wing, 
6.8; rostrum, 8.6. 

Rostrum much shorter than the wing, black throughout. An¬ 
tenna black, the first segment a little pruinose but not at all 
brightened. Head brown, the front, anterior vertex, and broad 
posterior orbits light gray; anterior vertex unusually broad, ap¬ 
proximately one-third the width of the head at this point, or 
equal to the visible diameter of either eye. 

Pronotum dark brown. Mesonotal prsescutum with the dor¬ 
sum largely occupied by three, confluent, dark brown stripes that 
restrict the dull gray ground color to the humeral and lateral 
portions; scutal lobes dark brown, the median area more gray¬ 
ish ; scutellum and postnotum gray. Pleura bicolorous, the dor- 
sopleural membrane and dorsal sclerites much darker than the 
stemopleurite and meral areas, the dark color continued caudad 
beneath the wing root and including the lateral and caudal 
portions of the mediotergite. Halteres obscure yellow. Legs 
with the coxae gray; trochanters yellowish brown; remainder of 
legB brownish black. Wings (Plate 1, flg. 24) with a uniform, 
pale gray tinge; veins light brown. No macrotrichia on Rs or 
its anterior branch; posterior branch with a series of about 
twenty on distal section of vein R 0 ; seven or eight trichia on 
outer section of vein Mn S . Venation: Sci ending just beyond 
origin of Rs, the latter a little more than one-half as long as its 
gently sinuous anterior branch ; m-cu close to fork of M. 

Abdomen brownish black, the hypopygium very little brighter 
Male hypopygium (Plate 2, fig. 34) with the basistyle, b, pro¬ 
vided with a blunt lobe on mesal face near base, this lobe tipped 
with numerous long coarse seta?. A single, entirely pale disti- 
style, d, produced into a long straight apical point; on outer 
margin at near the basal third with a slender, gently curved, 
fleshy spine. Arms of sedeagus, o, relatively short. 

Habitat .—Assam (Khasi Hills). 

Holotype, male, Cherrapunji, altitude 4,000 to 5,000 feet, Au¬ 
gust, 1935, at light (/Sircar). 

Toxorhina ( Ceratocheilus) mcsorhyncha is readily told from 
T. ( C .) brevifrons (Brunetti), likewise from Assam, by the 
wide anterior vertex, short rostrum, uniformly darkened anten- 
nse, and darkened abdominal sternites. I have provided below 
a redescription of the holotype specimen of brevifrons. 
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TOXOBHINA (CXBATOCHEILUS) BIIWIONI (Bruuttl). 

Cmithorax brevifrona Bbunstti, Bee. Indian Mas. IB (1918) 800. 

The holotype, a female, was taken above Tura, Garo Hills, 
Assam, altitude 8,600 to 8,900 feet, August, 1917, by Dr. Stan¬ 
ley Kemp. I am indebted to Dr. H. Singh Pruthi for the oppor¬ 
tunity to reexamine this specimen and have provided additional 
notes concerning certain critical points. 

Female. —Length, excluding rostrum, about 7 millimeters; 
wing, 6.8; rostrum, about 8. 

Rostrum elongate, exceeding the remainder of body, black 
throughout. Antennae black, the small scape obscure yellow. 
Anterior vertex very narrow, only a little wider than the 
antennal pedicel, the sides concave; head beneath a little wider 
than on the vertex. Head brownish gray, the anterior vertex 
and orbits clear light gray. 

Mesonotum dark brown, the humeral region and narrow lateral 
margins of the prsscutum brighter; median region of the scutum 
paler than the lobes. Pleura dark dorsally, the dorsal portion 
of the stemopleurite more brownish yellow. Halteres relatively 
short, dusky. Legs dark brown, the femoral bases restrictedly 
paler. WingB with a faint brown tinge; veins dark brown. Ma- 
crotrichia of veins relatively abundant, there being a aeries of 
about five on Rs; apparently lacking on the distal section of 
M<; a single puncture of R*b*« shortly beyond origin; a series 
of at least thirty trichia on distal section of R s ; about eight on 
basal section of R». Venation: Sc, ending about opposite two- 
fifths the length of Rs, Sea before the origin of Rs; Rs and the 
two sections of R s in sinuous alignment; Ra t *, 4 relatively long, 
ending beyond the level of r-m; cell 1st M a closed, relatively 
large; m-cu just beyond the fork of M; approximation of veins 
Cu and 1st A relatively slight. 

Abdominal tergites dark brown, the sternites yellowish brown; 
genital segment obscure brownish yellow. Ovipositor with the 
tergal valves very long and slender, the basal three-fourths or 
more straight, the apex gently upeurved; external valves more 
compressed, horn-colored. 

The sides of the anterior vertex are strongly concave, not con¬ 
vex, as indicated by Brunetti. Two of the figures given by 
Brunetti (loc. tit., pi. 8, figs. 12,18) as representing Teucholabie 
angueticapitis Brunetti pertain to a species of Ceratochettue, pre¬ 
sumably C. latifrona (Brunetti). 
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Plate 1 

FiO. 1. Ttputo (Schummelw ) modtca sp. nov., venation. 

2 Tipula (Sehummelta ) per grot a sp. nov. # venation. 

3. Tipula (Vestiplex ) fata sp. nov., venation. 

4. Limonia (Geranomyia ) tneroen/a sp. nov., venation. 

5. Lttttoma (Geranomyta) offirmata sp. nov., venation. 

6. Antocha (Antoeha ) phtmbea sp. nov., venation. 

7. i4ntocfca (dnlocJta) &astvena sp. nov., venation. 

8. Antoeha ( Antocha ) acelesta sp. nov., venation. 

9. Antoeha ( Antocha) sparsipunctata sp. nov., venation. 

10. Antoeha (Orimargula) prmscutalis sp. nov., venation. 

11. Helios (Helms) lectun sp. nov., venation. 

12. HeUus (He/tvs) eelectus sp. nov., venation. 

13. Orimarga (Orimarga ) distivenula sp. nov, venation. 

14. Ortmoryo (Orimarga) subbaealis sp. nov., venation. 

15. Ntpponomyta khasxana sp. nov., venation. 

16. Adelphomyia (Adelphomyia ) disealis sp. nov., venation. 

17. Adelphomyia (Adelphomyia) subnebulosa sp. nov., venation. 

18. Limnophila (Dxeranopkragma) muUigeminata sp nov., venation. 

19. Trentepohlm (Mongoma) subtencra sp. nov., venation 

20. Trentepohlia (Mongoma) tvalshiana sp. nov, venation. 

21. Trentepohlia (Mongoma) ephipptata sp. nov., venation. 

22. Trentepohlia (Trentepohlia) strepens sp. nov,, venation. 

23. MolopkUus khasicus sp. nov., venation. 

24. T ox or kina (CeratocheUus) metorhyncha sp. nov., venation. 

Plate 2 

Fig. 25. Tipula (Schummelia ) pergrata sp. nov., male hypopygium. 

26. Limonia (Geranomyia) fumimargvnata sp. nov., male hypopygium. 

27. Antocha (Antocha) bastvena sp. nov., male hypopygium. 

28. Antocha (Antocha) acelesta sp. nov., male hypopygium. 

29. Nipponomyia hhasiana sp. nov., male hypopygium. 

30. Adelphomyia (Adelphomyia) discalts sp. nov., male hypopygium. 

31. Adelphomyia (Adelphomyia) subnebulosa sp. nov., male hypopy¬ 

gium. 

32. Ltmnophila (Dtcranophragma) multtgeminata sp. nov., male hypo¬ 

pygium. 

33. MolopkUus khasicus sp. nov., male hypopygium. 

34. Toxorhina (CeratocheUus) meaorhyncha sp. nov,, male hypopy¬ 

gium. 
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NOTES ON PHILIPPINE MOSQUITOES, VI 

THE PUPAL CHARACTERS OF ANOPHKLINES OF THE 
SUBGENUS MYZOMYIA 

By F. E Baibas 
Of the Bureau of Health, Manila 
TWErm-rivs plates 

The material upon which this paper is based was collected 
mainly in Luzon. Anopheles parangensis and one A. indefinite 
found breeding with parangensis are from Davao, Mindanao; 
and two A. minimus var. flavirostris are from Itbayat Islands, 
Batanes. 1 

Among Philippine Anopheles some closely related varieties 
and species are easily separated in the egg stage (as the local 
varieties of sinensis); others are very difficult if not impossible 
to differentiate by the characters of the eggs, but are readily 
separated by the characters of the larvse (such as Anopheles 
hyreanus var. nigerrimus and A. hyreanus var. lesteri ); while 
still others, which are very much alike in the larval stage, pos¬ 
sess marked differences in the pupae (as A hyreanus var. pscu- 
dosinensis and A. hyreanus var. lesteri; or A. leueosphyrus and 
A. leueosphyrus var. halabacensis), It would seem, therefore, 
that the conclusions of Hackett (1984,1935) and other European 
workers with regard to the reliability of egg characters (because 
they are genotypic in nature) in the differential diagnosis of 
the varieties of maculipennis, and the claim they make that 
morphological differences in the larvse and adults are unstable 
(therefore, unreliable) because they can be so modified by en- 

* To the many persons and entities mentioned m the previous parts of 
these Notes, I have to add Major G. C. Dunham, formerly Health Adviser 
to the Governor General (now High Commissioner), who gave to the ma¬ 
laria section of the Bureau of Health specimens of A minimus var. flavU 
rostris, which the Major himself collected in the Batanes; and Mr. Andrea 
Noso, civilian field director of the malaria control work at Iwahig and 
Davao Penal Colonies, who kindly gavo me specimens of parangensis and 
other rare species from Palawan and Mindanao Islands 
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viromnent as to obscure the genetic differences, cannot be com¬ 
pletely applied to the classification of Philippine species of 
Anopheles. It seems that a consideration of the characters in 
all stages, whenever possible, should be the basis of classification. 

Unlike the species of the subgenus Anopheles, which can be 
readily separated in the pupal stage, many of the forms of the 
subgenus Myzomyia do not possess marked specific characters. 
The groups, however, are quite easily separable, sb shown in 
the following key: 

Key to groups of the subgenus Myzomyia , baaed on pupal characters. 

1. Paddle hair short, straight; 4-VII blunt, at most 0 4676 mm long, 

usually much shorter. .. Group N corny zomyia. 

Paddle hair long, curved; A-VII distinctly pointed, at least 0.6845 mm 
long, usually much longer .. .2. 

2. Hair C-II branched more than 10 Group Myzomyia . 

Hair C-II branched less than 10 . . 3. 

3. A-VI and A-VII more than half the lengths of segments VII and VIII, 

respectively (at least 0.6 mm long, usually much longer); K-I usually 
simple, sometimes split into 2 . „ „ Group Pseudomyzomyia. 

A-VI and A-VII half or less the lengths of the succeeding segments, 
respectively (at most less than 0.6 mm long, usually much shorter); 
JC-I usually 5-branched, range 3 to 9 .. Group NeocelHa . 

In Table 1 the variations in the branching of the different 
hairs are shown. 

The scheme used in designating the hairs and other parts of 
the pupa is shown in Plates 1 and 2. This is adapted from Se- 
nevet (1930-1932) as modified by Christophers (1933). Refer¬ 
ence to the metathorax is by the capital letter “M” and to the 
abdominal segments by Roman numerals. Hairs on the meta¬ 
thorax and abdominal segment I may be referred to without 
the "M" or the "I" as R, T, etc., or they may be written /f-M, 
T-I, etc. The spines and other hairs are referred to with the 
corresponding segments as A-1I, B-V, etc., but C'-VI may be 
written merely C', because this hair is present only on segment 
VI. 

In the subgenus Myzomyia hair S is invariably branched and 
is the shortest and most internal of the three hairs situated at 
the anterolateral border of abdominal segment I. It is posterior 
to T but anterior to U in position. Senevet’s conventional il¬ 
lustrations for subpictus Gragsi and vagus Ddnitz (1931, p. 
40 and p. 74, respectively) are somewhat misleading, especially 
because his corresponding descriptions (p. 41 and p. 75, respec- 



•i»* Baisas: Philippine Mosquitoes, VI 207 

tively), “S, moyenne, 3-4 branches” for subpictus, and “S . . 
tres longue et simple” for vagus, do not agree with his illustra¬ 
tions. In a subsequent paper (1932) the character of 5 for 
vagus which Senevet presents is more in agreement with that 
for vagus var. limosus of the Philippines, although the unusual 
simple S and 4-branched T of his specimen No. 4 have not been 
duplicated by any of the many specimens I have examined of 
the local species of the group Pseudomyzomyia. 

For the local species of the subgenus Myzomyia the characters 
of A, B, and C are of specific and group values in many cases; 
in some very closely allied species A alone indicates differences 
between the forms. Branching of A, particularly A-VII, is 
common to all species except one in the group Neomyzomyia; 
while splitting 1 into two of A-VII in group Myzomyia (especially 
in rmngyanus) occurs with such frequency as to be considered 
a normal, though less common, peculiarity; but in the other 
groups —Neocellia and Pseudomyzomyia —this happens very 
rarely and may therefore be taken as an abnormality. Duplica¬ 
tion of a spine sometimes occurs. Normally there is a progres¬ 
sive increase in the length of the spines from the anterior to the 
posterior segments, the longest being A-VII. Sometimes, how¬ 
ever, A-VI and, more rarely, A-V are as long as or even longer 
than A-VII. Again, a spine that is ordinarily short may attain 
a length entirely beyond its normal proportions, or vice versa. 
But such abnormalities affect, so far as I have noted, only the 
spine of one side of a segment. Group Pseudomyzomyia pos¬ 
sesses the longest spines, as can be seen in Table 2. 

Of the parts of the paddle, the denticles (their relative sizes, 
and the extent of the external border they occupy), the pres¬ 
ence or absence of accessory denticles on the anterolateral bor¬ 
der of the paddle, and the length of the paddle hair are useful 
in differential diagnosis. 

GROUP NEOMYZOMYIA 

(Excluding kolambuganensts of which we have no pupal 
material.) 

As mentioned by Christophers (1933), and others, this group 
differs greatly from the other groups in the subgenus Myzo~ 
myia, and is similar to the subgenus Anopheles in having short 
paddle hair, and short, blunt spines. 



Table 1 —Variations tit the branching of pvpal Katr$ tn the subgenus Myxomy ta 
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TABXf 2 ,—Lengths of pupal sprite* tn specie* of the subgenu* Myzomgia. 
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Curiously, cristaius, which is different in the larval stage from 
the other species of the group, does not, in the pupal stage, 
possess any peculiarity that will readily segregate it from the 
rest. On the contrary, var. balabacensis whose larva is very 
much like that of leucosphyrus can easily be recognized in tire 
pupal stage, for its relatively long spines, particularly those on 
segment IV. By average values A-IV of var. balabaceneia is 
about four times as long as the corresponding spine of the other 
species. Except in tessettatus, branchings of the spines are 
usually found at least on A-VII. Branchings on A-V to A-VII 
are usually present in var. balabacensis, cristatus, and koehi; 
occasional branching is present also on A-IV of var. balaba¬ 
censis, while sometimes leucosphyrus does not have any branches, 
even on A-VII. By normal occurrence and by average values, 
the spines of kochi and tessellatus, especially those on segments 
V and VI, are shorter than those of the other species under 
the group. 

For the related leucosphyrus forms the reader is referred 
to part IV of these Notes. 

Key to the epecict of group Neomycomyia, booed on pupal charactere. 

1. A—IV at least 0.167 mm long, usually longer. 

leueoophyruo var. balabacenoio. 
A-IV much less than 0.167 nun long.2. 

2. A-V at least 0.2 mm long, usually much longer .3. 

A-V much less than 0.2 mm long. ... 4. 

8. At least A-VI and A-VII with branches. eriotatuo. 

Branchings of spines, il present, only on A-VII . leueoophyruo 

and probably also leueoophyruo var. ripario. 
4 C simple; B-V and B-VJ1 branched 8 to 6 and 2 or 3, respectively. 

kocM. 

C branched 6 to 8; B-V and B-VII branched 8 to 12 and 6 to 10, 
respectively —. .. teooeUatuo. 


GROUP MYZOMYIA 

The three species of this group are hard to separate in the 
pupal stage. By average values in lengths of the spines it may 
be possible to differentiate mangyanus quite readily, but average 
values have very limited practical usefulness. The following 
key is offered merely as a general guide in differentiating the 
pups of the three species: 

Key to the opeeiee of the group Mytomyia, booed on pupal charactere. 

1 A-IV from 0B to 0.7 mm, average 0.6 mm long; A-III usually over 

twice the length of A—II . . mangyanus. 

A-IV from 0.2S to 0.6 nun, average 0.307 mm long; A-III usually less 
than twice as long as A-II. . .2. 
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2. £-111 usually with less than 10 branches; B-VII branched around 4; 
A-III distinctly blunt .... filipinm. 

D-m with at least 10 branches; fi-VTI branched around 7; A-III 
usually pointed . . mtntmiu var. flavirostru. 

Branching of A-VII whenever present is by simple splitting 
of the spine into two, unlike that in the species of the group 
Neomyzomyia where more than one branch are usually present 
in each spine; the branches, however, in the group Myzomyia 
are often much longer than in the group Neomyzomyia. The 
highest percentage of branching on A-VII in the group My¬ 
zomyia is among specimens of mangyanus, of which 19 per cent 
in our series have this peculiarity. 

GROUP PSEUDO MYZOMYIA 

Following Morishita’s opinion (1936) which was previously 
indicated by King (1931), Anopheles indefinite is here con¬ 
sidered specific in status instead of being a variety of subpictus. 
But whether or not the local forms of fresh- and salt-water 
indefinite are distinct from each other is yet to be determined 
by studies on their eggs. Walch and Walch-Sorgdrager (1934) 
have shown from egg characters that fresh- and salt-water 
subpicte in Netherland India are different from each other. 
It can hardly be expected that differences in the two local forms 
of indefinite could be found in the pupal stage when even 
distinct species under the group are very similar in this stage. 
Moreover, King (1931) and others have found no difference 
between these forms in the larval or adult stages. 

The peculiar case reported by Sen (1935) of a female Ano¬ 
pheles vage, from whose eggs lame and adults of both vage 
and subpicte types were produced, if proved correct by further 
experiments, will cause drastic changes in the classification of 
tbe group, and possibly a return to the old usage of rossi as em¬ 
bracing all these allied forms. Sen’s discovery will throw some 
doubt on the best methods of classification. However, as re¬ 
ported by Walch and Walch-Sorgdrager (1984) there is a big 
difference between the eggs of subpicte and of vage in Nether¬ 
land India (which is likely true also in the Philippines), while 
in India Christophers and Barraud (1931) found the eggs of 
these two species very much alike. It may be supposed, there¬ 
fore, that the two forms are not as distinctly separated geno¬ 
typically in India as they are in other places, which makes pos¬ 
sible the occurrence of such a case as noted by Sen. Otherwise 
the interracial sterility of such less distinguishable forms (mor- 
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phologically), as certain varieties of maadipennis reported by de 
Buck, Schoute, and Swellengrebel (1934), cannot be understood, 
since the distinctly different forms (morphologically) subpictus 
and vague are fertile. 

Of the species under group Pseudomyzomyia, A. parangensis 
alone possesses fairly marked characteristics; the others are 
very similar in characters. 

Key to the species of group Pseudomytomyta, based on pupal characters . 

1. Paddle hair two-thirda or more the length of paddle; ft-M and C-TV 

usually 7-branched (range 5 to 8 and 6 to 10, respectively). 

parangensis. 

Paddle hair Iras than two-thirds (usually less than half) the length of 
paddle; J2-M and C-IV branched less than 7 (range 1 to 5 and 1 
to 6, respectively) .. . . .... 2. 

2. Hairs T, U, and external 1—II fairly stout and extending out prominent¬ 

ly; 1-IV usually 3-branched (range 2 to 6) ... ... . indefinitus. 

Hairs, T, U, and external l-II more slender, usually curved; 1-IV usually 
simple (range 1 to 3).— -.. . ..3. 

3. Accessory denticles on anterolateral border of paddle many and distinct 

ludlowi. 

These denticles few and indistinct . .... 4. 

4. 1-IV 2- or 8-branched; C-IV usually 3-branched (range 3 to 5). 

vagus var. limosus. 

1-IV almplo; C-IV usually simple. Utoralis. 

GROUP NEOCELLIA 

The group Ncocellia is included in part V of these Notes. 
SUMMARY AND CONCLUSIONS 

1. Pupal characters of the species of the subgenus Myzomyia 
are presented. 

2. It is shown that the groups can be readily separated, but 
the species under certain groups are very much alike and can 
hardly be differentiated from one another; the keys for such 
groups are given merely as general guides. 

3. It is indicated that probably the best method of classifying 
Philippine species of Anopheles is by a combination of the char¬ 
acters in all stages; such as those found in the eggs, larvee, 
pupae, and adults. It is also indicated that probably the Indian 
forms of subpictve and vagus are not identical with subpictus 
and vagus of Netherland India, and the Philippines; those of 
India are apparently more closely related than those of other 
places, which makes possible the peculiar case reported by Sen. 
If this is correct, crosses between indefinitus and vagus var. 
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limosus in the Philippines probably do not take place, or if 
they do the resulting: eggs or imagines are very likely sterile. 
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ILLUSTRATIONS 


[The illustration* went drawn with the aid of n camera lucida, the respiratory trumi»rta 
from unmounted specimens; all the other* from flat preparation* ] 

Plate 1. Anopheles filifinje Manalang 

Farts of metathorax and abdominal segments I, II, and VI. Designation 
of parts, hairs, and spines applies to corresponding parts, hairs, and 
spines of other illustrations. A, P, and O, hairs of metathorax. H, 
K , L, M t S t T, and V t hairs of abdominal segment I; t is the base of 
dendritic tuft. A, spine; C, large dorsal hair of abdominal segment 
II; 1-1, 2-2, 3, 4, and 6, other dorsal hairs of abdominal segment II. 
A, spine; B, C, and C', large dorsal hairs of abdominal segment VI; 

1, 2, 4, and 5, other dorsal hairs of abdominal segment VL 

Plate 2 Anopheles filipinjb Manalang 
Fig 1 Respiratory trumpet. 

2. Paddle and part of abdominal segment VIII. Designation of parts, 

hairs, and spine applies to corresponding parts, hairs, and spine 
of other illustrations. A, spine; A\ accessory hair of spine; 5, 
dorsal hair of abdominal segment VIII. e, external border of 
paddle; other parts of paddle as labeled. 

Plates 3 and 4. Anopheles minimus var. flavibostbis Ludlow 

Plates 5 and 6. Anopheles mangyancs Banks 

Plate 7. Pupal Spines III to VII 

Fig. 1 Anopheles mtnimus var. flavtrostris Ludlow 

2. Anopheles fiHptnm Manalang. 

3. Anopheles mangyanus Banks 

Plates 8 and 9. Anopheles indefinitus Ludlow 
Plates 10 and 11. Anopheles vagus vail limosub King 
Plates 12 and IB. Anopheles litoealis King 
Plates 14 and IB. Anopheles ludlowi Theobald 
Plates 16 and 17 Anopheles parangensis Ludlow 
Plate 18. Pupal Spinks III to V 

Fig. 1 Anopheles ludloun Theobald 

2. Anopheles Utoralis King. 

3. Anopheles parangensis Ludlow 

4. Anopheles vagus var limosus King 
6. Anopheles indefinitus Ludlow 
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PLATES 19 AMD 20. AMOFBSUB0 KOCHI DOlVm 
PLATB8 21 AMD 22. ANOPHELW TSMSLLATUS TBSOBALD 
Plats 23. Pupal Srom IV to VII 

Flo. 1. Anophsles leucosphgrue vat. balabacensis Balsas. 

2. Anophelss leucospkgrus vat. boiataesntis Balsas, showing much 

longer A-IV. 

3. AnopAete# fcocM Dflnit*. 

4. Anopheles leueosphyrus DCnitx. 

9. Anopheles tessellatus Theobald. 

6. Anopheles cristatus King and Baisas, showing unusually long A-IV. 

7. Anopheles cristatus King and Balsas, showing normal A-IV. 

Plats 24. Duplication and Splitting or Pupal Spimss 

Fig. 1. Anopheles leucosphyru» var. balabacensie Balsas. 

Figs. 2, 3, and 4. Anopheles IvtoraUs King. 

Fig, 5. Anopheles vagus var. limosus King, 

6. Anopheles fUipinm Manalang. 

7. Anopheles minimus var. flavirostris Ludlow. 

8. Anopheles mangyanus Banks. 

Plate 25. Dsnticubs and Accessory Dsnticlsb or Paddls 

Fig. 1. Anopheles ludlowi Theobald; anterolateral border of paddle. 

2. Anopheles litoralis King; anterolateral border of paddle. 

Figs. 8 and 4. Anopheles ludloun Theobald. 

Fig. 5. Anopheles vagus var. Itmosus King. 

6. Anopheles IxtoraUs King. 

7. Anopheles indeflnitus Ludlow. 

8. Anopheles parangensis Ludlow. 
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FURTHER OBSERVATIONS ON THE LIFE CYCLE OF 
GNATHOSTOMA SPINIGERUM > 

By Candido M. Africa, Pedro G. Kefukbzo, and Eusebio Y. Gabcia 

Of the School of Hygiene and Public Health, University of the Philippine* 

Manila 

In a recent study we (Africa, Refuerzo, and Garcia, 1936) 
reported the occurrence of encysted gnathostome larva (pre¬ 
sumably of G. spinigerum) in the muscles of three species of 
fresh-water fishes (Glossogobius giurus, Ophiocephalus atriatus, 
and Therapon argenteus) , which when fed to white rats have 
been found to undergo development both in Bize and structure 
in the liver and skeletal muscles of these animals. We, there¬ 
fore, advanced the tentative view that suitable and unsuitable 
hosts possibly get Gnathostoma infestations not by drinking wa¬ 
ter containing infected Cyclopes as suggested by Prom mas and 
Daengsvang (1983) following their success in infecting this 
crustacean with larvae from hatched eggs of G. spinigerum, 
but by eating raw fresh-water fish containing encysted gnathos¬ 
tome larvae. While we were putting our view to further ex¬ 
perimental tests, on cats this time, Prommas and Daengsvang 
(1936) reported their successful experimental infection of do¬ 
nas batrachua (a fresh-water fish) with encysted gnathostome 
larvae by feeding it with experimentally infected cyclopes. We 
are reporting here the results of our feeding of a cat with en¬ 
cysted gnathostome larvae from naturally infested fish and our 
finding on six naturally infested aquatic snakes. 

EXPERIMENT 

Through the kindness of Dr. Marcos Tubangui, chief of the 
biological division of the Bureau of Science, Manila, we were 
able to obtain two adult cats which were reared from the litter 
under conditions that seem to preclude any possibility of their 
having contracted gnathostome infestation insofar as water and 
food or caging conditions were concerned. The two cats had 

1 Aided by a special research grant from the Board of Regents, Univer¬ 
sity of the Philippines. Submitted for publication July 20, 1036. 

221 



222 The Philippine Journal of Science im « 

never been given fish as part of their diet, and they had, as far 
as we are aware, absolutely no access to fish, accidentally or 
otherwise. One of the two cats was given per orem 4, 7, and 
5 encysted gnathostome larva obtained from the flesh of Glee- 
80gobiu8 giurus January 22, January 25, and February 14,1986, 
respectively. The other cat was used as control. The two cats 
were placed in separate metal cages with screened floor far 
from other animals, and extreme precautions were taken to 
avoid giving them food or water other than those prescribed 
during the course of the experiment. Both cats were negative 
for helminth eggs at the start of our work. 

About one and one-half months after the first feeding the 
droppings from the two cats were examined for gnathostome 
eggs from time to time, but both cats were consistently negative 
throughout the experiment. As we were getting impatient 
waiting for the appearance of the eggs and curious about the 
result of our feeding, we decided to sacrifice the experimental 
cat May 18, 1986, exactly 8 months 26 days after the first in¬ 
fection. On opening the stomach two nodules were found in the 
fundus; the larger one, which apparently had established a com¬ 
munication with the gastric lumen, contained two apparently 
mature gnathostomes (male and female); and the smaller no¬ 
dule, which did not show any communication at all with the 
gastric cavity, contained one semi mature worm. Two semima- 
ture worms were also found in the diaphragm. The intestines 
and other internal organs were free from infestation. The fe¬ 
cal contents of the large intestine did not show the presence of 
eggs after repeated microscopic examination of concentrated 
samples. 

The following are the measurements of the male and female 
worms recovered from the larger stomach nodule of our infested 
cat. 

Mato Female 


Length 

mm 

12 


14 


Diameter 

mm 

0.612 


0.76 


Globular cephalic swelling 

mm 

0 612 x 

0.230 

0.50 

x 0.250 

(Esophagus 

mm 

2.2 x 

0.525 

0.30 

x 0.625 

Intestine, length 

mm 

7.0 


8.00 


Transverse rows of cephal 

- 





ic booklets 


8 


11 


Site of booklets 

mm 

0.016 x 

0.010 

0.016 

1x0.010 
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The anterior body spines are broad and have three, sharp, 
terminal points; the posterior body spines are narrow and have 
only one point. The number of rows of cephalic hooklets in 
the semimature worms obtained from the smaller stomach no¬ 
dule and diaphragm varies from eight to nine. 

The control cat was sacrificed May 25, 1935, and was found 
negative after an extensive search for evidence of infestation 
in the stomach, intestine, liver, muscles, and other internal 
organs. 

GNATHOSTOME LARVAE! IN SNAKES 

An opportunity to study gnathostome larvae in reptiles was 
presented when six aquatic snakes, Hurria rhynchopa (Schnei¬ 
der) , were brought to our laboratory from Bulacan, a province 
near Manila. Dissection of these snakes revealed a large num¬ 
ber of gnathostome larvae (presumably of G. apintgenm ) en¬ 
cysted in the mesentery and muscles immediately surrounding 
the parietal peritoneum. Some apparently semimature forms 
were also embedded just underneath the skin. The encysted 
larvae have four transverse rows of cephalic hooklets and in size 
and structure resemble the ones found by us in the flesh of 
fresh-water fishes. The semimature ones found under the skin 
have from four to five transverse rows of cephalic hooklets and 
are considerably larger than the encysted ones. Because of 
the lack of available laboratory animals at the time the snakes 
were brought to us no feeding experiment was made, which we 
greatly deplore. 

REMARKS 

The two mature (male and female) worms obtained from a 
typical stomach nodule of our experimentally infested cat and 
the three semimature worms, one of which was also found in 
the stomach and the other two in the diaphragm, presumably 
resulted from our feeding of this animal with encysted larvae 
of Gnathoatoma from the flesh of Glossogobius giurm (a fresh¬ 
water fish), which together with Ophiocephalm striatm and The- 
rapon argenteus (also fresh-water fishes) had previously been 
found naturally infested with these larvae. The difficulty of 
finding cats that are absolutely free from infestation did not 
permit us to use a larger number of cats in this experiment, 
but we were satisfied by the assurance of Doctor Tubangui that 
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the two cats he gave us could be considered "clean" insofar as 
gnathostome infestation was concerned. 

Morphologically the adult worms obtained from one of the 
stomach nodules answer faithfully the description of G. spirit* 
gerum even to the detail of the body spines as given by Faust 
(1929). The number of transverse rows of cephalic hooklets 
is 8 in the male and 11 in the female, a fact which confirmed 
the findings of Baylis and Lane (1920) that the number of 
transverse rows of cephalic hooklets in Gnathoetoma epinigerum 
varies from 8 to 11. The five adult gnathostomes that we re¬ 
covered from stomach nodules of naturally infested cats during 
our previous study of this subject all had 9 transverse rows of 
cephalic hooklets. 

The absence of eggs in the feeces of our experimentally in¬ 
fested cat may merely indicate that oviposition had not yet 
commenced at the time our animal was sacrificed. Perhaps 
we could have recovered eggs in the faeces of this animal had we 
delayed our autopsy for a few weeks. 

The consistent failure of Prommas and Daengsvang (1938 
and 1986) to infect cats with cyclopes containing G. epinigerum 
larvae from 7 to 30 days old, and their (1936) success in in¬ 
fecting a fresh-water fish ( Claries batraehus) with encysted 
larvae by feeding it with experimentally infested cyclopeB; our 
accidental finding of encysted gnathostome larvae in the flesh 
of three species of fresh-water fishes under natural conditions; 
and finally, our successful infestation of a presumably “clean" 
cat with adult gnathostomes occurring in a typical stomach no¬ 
dule by feeding this animal with encysted larvae from naturally 
infested Gloesogobive giurus, all seem to point definitely to 
the fact that gnathostomes require in their life cycle a second 
intermediate host in the form of a fresh-water fish. 

Our finding of gnathostome larvte apparently of two distinct 
groups with regard to size and degree of development in Hur- 
ria rhynchopa (Schneider) has developed a peculiar situation 
insofar as snakes are concerned in the life cycle of G. epini¬ 
gerum. In our first paper on this subject (Africa, Refuerzo, 
and Garcia, 1986) we remarked that the fact that the larvse 
which Chandler (1925) recovered from snakes approximate 
both in size and structure the encysted larvte from the flesh of 
fishes would imply that the snakes act in the same capacity as 
the fishes, which even at that time we already believed to be 
the second intermediate host of G. epinigerum. On the other 
hand, we mentioned the possibility of the snakes assuming the 
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rfile of the so-called unsuitable host of this nematode; that is, 
one that would allow the development of the worm only up to 
a certain stage short of maturity and not become a second in¬ 
termediate host. 


SUMMARY 

A cat, presumably free from previous infestation of G. spini¬ 
gerum, has been successfully infested with this gnathostome by 
feeding it with encysted larvae from a naturally infested G 
giurus (a fresh-water fish). This result tends to confirm the 
view we advanced in a previous work (Africa, Refuerzo, and 
Garcia, 1936) that suitable and unsuitable hosts of G. spinige- 
rum possibly get their infestation not by drinking water con¬ 
taining infected Cyclopes, but by eating infested fresh-water 
fishes which in turn have eaten infected cyclopes. 

Our finding of two apparently different groups of gnathos¬ 
tome larvte in Hurria rhynchops (Schneider), an aquatic snake, 
indicates that the possible rdle of snakes in the life cycle of G. 
spinigerum needs further study. 
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SOMATIC HETEROPHYIDIASIS IN FISH-EATING 
BIRDS, II 

PRESENCE OF ADULTS AND EGGS IN THE BILE DUCTS OF THE 
CATTLE EGRET 1 

By Can dido M. Africa, Walprido ds Lxon, and Eubxbio Y. Garcia 

Of the School of Hygiene and Public Health, Univertity of the PhiHppinea 

Manila 

TWO PLATES 

As we were curious to know if Monorchotrema taihokui and 
M. taichui show the same proclivity to invade the internal or¬ 
gans in their bird host as they do in man(L 2, 8, 4) and en¬ 
couraged by our success in finding what appears to be an ex¬ 
tension of Stictodora infestation from the small intestine to the 
pancreas in a sea gull (Larins ridibundus Linn.),(5) we exam¬ 
ined a large number of cattle egrets ( Bubulcm ibis coromandus 
Boddaert), which we previously found to harbor both these 
heterophyids in the small intestine, and discovered large con¬ 
centrations of eggs (presumably of these flukes) as well as adult 
parasites in the bile ducts of three of the twenty-seven birds 
dissected. Fifteen of the egrets showed the presence of one or 
both of these heterophyids in the small intestines, an incidence 
of 55.4 per cent. No evidence of extension of the infestation was 
found in the following organs: Pancreas, spleen, heart, kidneys, 
and lungs. This report deals chiefly with our findings in the 
liver of this bird. 


TECHNIC AND MATERIALS 

The twenty-seven egrets examined in this work were bought 
from a dealer who caught them at different points along the 
shore of Laguna de Bay, a fresh-water lake about 25 kilometers 
south of Manila, Luzon. The technic we followed in this in¬ 
vestigation is more or less similar to the one we adopted in 
our investigation in human heterophyidiasis,(4) and hence will 
not be redescribed here. After determining the presence of 

'Aided by a special research grant from the Board of Regents, Uni¬ 
versity of the Philippines. 
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either one or both of these heterophyids in the small intestine 
of this bird, the liver, pancreas, kidneys, heart, lungs, and 
spleen were isolated, removed, and preserved. Multiple blocks 
were cut from each of the above-mentioned organs for aerial 
sectioning. It is felt that each of the organs mentioned above 
has been sufficiently covered or explored in each bird for the 
purpose of this work. 

DESCRIPTION OF THE LESIONS 

In this paper we are limiting ourselves to the consideration 
of the liver alone since no evidence of the extension of the in¬ 
festation to the other organs has been found. 

Grossly the infested liver does not show any abnormality 
that would differentiate it from the uninfected one. Except 
in portal areas that happen to contain collections of hetero- 
phyid eggs or, occasionally, what appear to be adult flukes 
or remnants of them, even the examination of histological sec¬ 
tions has failed to reveal any marked abnormality other than 
evidence of mild degenerative changes due to pressure observed 
here and there in the parenchymatous areas. Actual hemor¬ 
rhage or any recent or remote indication of it is conspicuously 
lacking. The parasites are confined within the portal area, 
invariably in the immediate vicinity of the portal vessels; no 
evidence of their presence is found in other areas. This find¬ 
ing suggests that the flukes probably arrived in the liver from 
the intestine by way of the bile passages. Whenever the fluke 
or flukes show long residence in the locality as indicated by the 
complete disappearance of any remnants of them except their 
eggs, a definite chronic inflammatory reaction in the form of a 
fibrotic capsule with leucocytic infiltration, mostly of the round¬ 
cell variety, is observed around the parasites. Eosinophiles are 
conspicuously absent. Scattered here and there along this fl- 
brotic wall, mostly on the outside, are islets of bile epithelium, 
indicating attempts at regeneration of the destroyed bile ducts. 
Within the fibrotic capsule and in direct contact with the egg 
collection are numerous endothelial cells, some of which have 
fused to form giant cells. The flukes that have just arrived 
in the bile ducts, as indicated by beautifully stained reproductive 
glands and well-stained miracidia within their eggs, are not 
surrounded by any marked cellular reaction, except that the bile 
duct containing the parasite is greatly dilated, the epithelium is 
obliterated, and there is a very scanty fibrotic formation which 
is devoid of any leucocytic infiltration. The sheets or masses of 
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cells of the type we found in vascular lesions primarily caused 
by heterophyid eggs in human cardiac and cerebral heterophyi- 
diasis, (2, s, 4,) as, well as in heterophyid infestation in the pan¬ 
creas of a sea gull (Larue ridibundus) ,(6) have not been observed 
in any of the sections in the present material. 

DISCUSSION 

The evidence we have gathered in this paper tends to show 
that Monorckotrema taihoteui and ilf. taichui do not behave in 
the bird as they do in their human host. The tendency to in¬ 
vade the general circulation and consequently internal organs 
quite remote from their intestinal habitat which we have ob¬ 
served recently in human infestations with these flukes, (1,2, 3, 4) 
appears to be absent in their avian host. At least insofar as the 
cattle egret is concerned, the farthest organ from the intestine 
they have reached is the liver, which they seem to invade not 
through the agency of the blood circulation but through the bile 
passages. That this tendency to invade the bile ducts seems to 
be rather unusual in the avian host is indicated by the fact that 
of fifteen birds positive for either M. taichui or M. taihokui, or 
both, only three showed flukes or evidence of their presence in 
the liver. 

This finding raises the question as to whether the cattle egret 
is the normal host of these heterophyids. The term normal 
host (used here advisedly) implies an animal which allows a 
parasite to run a normal course of parasitic existence conducive 
to its proper propagation and well-being and which on the other 
hand suffers a minimum of damage in doing so. This neces¬ 
sarily involves a state of adaptation between the host and the 
parasite which is gradually developed in proportion to the length 
of time of their parasitic association, the tendency being to 
arrive at a condition of perfect adjustment between parasite 
and host. That the adjustment between theBe Monorckotrema 
spp. and their human host is not as good as that which they 
enjoy in their avian host would appear from the fact that we 
frequently found the eggs of these heterophyids in the faeces of 
infected birds without the use of any special technic other than 
ordinary faecal-smear examination, a thing which we were not 
able to do in human heterophyid infestation even in cases where 
adult flukes were recovered in the intestinal scrapings. 

The parasitic relationship between these heterophyids and 
their avian host appears to be more balanced and, therefore, 
more conducive to a normal parasitic existence. In other words 
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a parasitic relationship wherein a condition of "live and let 
live” is attained appears to have been developed after long and 
continuous contact between M. taihokui and M. taichui on the 
one hand and the cattle egret (Bubtdcus ibis coromandue ) on 
the other. These heterophyids do not seem to have the tendency 
to invade the circulation in their bird host, and although some 
of them may wander to the bile passages of the liver, this mi* 
gration does not seem to be a usual or normal occurrence, as 
has been pointed out above. Those flukeB that happen to be 
in the bile ducts seem to produce too little damage to endanger 
the life of the host. For thiB reason we feel inclined to hold 
the view that this cattle egret permits normal parasitic develop* 
ment of these heterophyids and acts as one of the reservoir 
hosts whose droppings pollute the water where the appropriate 
snail host may be found. This view is supported by our finding 
of the metacercaria of M. taihokui in two species of fresh-water 
fishes (Arius manilensis, “kanduliand Clarias batraehus, 
“hito”) in Laguna de Bay, along the shore of which this bird 
abounds. In this connection it may be of interest to note that 
a human infestation with M. taihokui with myocardial complica¬ 
tion has been reported by Africa, de Leon, and Garcia (4) from 
Bifian, a town on the shore of the above-mentioned lake. 

On the other hand, as a result of an unbalanced parasitic 
relationship that seems to exist between these heterophyids and 
their human host, these flukes, as shown in our previous pub¬ 
lications, seem to have the tendency to penetrate far into the 
deeper layers of the wall of the small intestine after excyst- 
ment and therein to die, disintegrate, and give up their eggs, 
which are later absorbed by the blood stream and deposited in 
remote organs of the body. In this manner these flukes not only 
tend to shorten the life of their human host, but also lose their 
opportunity to expel their eggs through natural and proper 
channels. This fact perhaps explains the apparent absence of 
their eggs in the feces of infested persons. Such a condition 
is far from being conducive to successful parasitism, which con¬ 
sists chiefly in the ability of the parasites to do the least damage 
possible to their host and at the same time live, reproduce, and 
provide natural exit for their young in order to reach new hosts 
for the perpetuation of their kind. 

The present finding in the cattle egret is quite analogous to 
what we(6) have observed in a sea gull (Larue ridibtmdus), in 
the pancreas of which we found numerous huge collections of 
eggs, presumably of Stictodora spp., which occurred in large 



•i.i Africa et al.: Heterophyidiasis in Birds 281 

numbers in the small intestine of this bird. The small number 
of birds examined in this work does not warrant the assump¬ 
tion that these species of heterophyids confine their migration 
to the pancreas in this bird, for further dissection may reveal 
their presence in other organs also, especially the liver. Evi¬ 
dence gathered so far seems to show that in Stictodora infesta¬ 
tion the invasion of the pancreas is by way of the pancreatic 
duct, even as the invasion of the liver in the Monorchotrema 
spp. infestation is through the bile duct. In the event that 
these two groups of heterophyids are finally proven to have a 
specific affinity for the respective organs mentioned above, an 
inexplicable phenomenon, analogous to the specific affinity of 
the three human schistosomes for the different tributaries of the 
portal vein, will be established since the bile duct and the pan¬ 
creatic duct have a common stem from the intestinal lumen. 

SUMMARY 

Of twenty-seven cattle egrets (Bubulcus ibis coromandus 
Boddaert) examined fifteen showed the presence of either Mo- 
vorchotrema taihohui or M. taichui, or both, in the small in¬ 
testine, and three of the infested birds showed extension of the 
infestation to the bile ducts of the liver, but none in other in¬ 
ternal organs. The flukes appear to have invaded the liver 
through the bile ducts, there being neither evidence of vascular 
disturbances in the infested organ nor signs of the presence of 
flukes or their remnants in areas other than the immediate 
vicinity of the portal vessels. The lesions found consist of 
chronic inflammatory reaction in the form of fibrotic capsules 
with leucocytic infiltrations, mostly of the round-cell variety, 
surrounding the parasites, and hyperplastic changes of the bile 
ducts. The hostal relations of M. taihokui and M. taichui with 
their human and avian hosts are discussed, and the possibility 
of the cattle egret acting as a reservoir host of these hetero¬ 
phyids is suggested. 
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ILLUSTRATIONS 

Plato 1 

Fig. 1. Photomicrograph (low power) of a section of the liver of a cattle 
egret (Bubulcus ibi* coromandu* Boddaert) showing transverse 
sections of two flukes in a greatly dilated bile duct Note the 
scanty flbrotic capsule around the parasites. 

2. Photomicrograph (low power) of another section of the same liver 
showing a collection of eggs surrounded by a thick flbrotic cap¬ 
sule with leucocytic infiltration mostly of the round-cell variety. 
Note (a) hyperplastic bile ducts, (6) giant cells, (e) portal vein. 

Plate 2 

Fig. 1. The same section as in Plate 1, flg. 1, under high magnification. 

2. The same section as in Plate 1, fig. 2, under high magnification, 
showing the character of the flbrotic capsule surrounding the 
empty eggs and the giant cells trying to engulf the eggs at the 
periphery of the collection. 
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BORNEAN MOSSES, PRINCIPALLY FROM MOUNT 
KINABALU 


By Edwin B. Baribak 
Of Butklcili, Pike County, Pennsylvania 


During the latter part of 1938 Mr. and Mrs. Joseph Clemens 
actively collected mosses in the Kinabalu region, Borneo, at 
altitudes between 3,500 and 12,500 feet. The details of this 
collection can now be recorded without fear of duplicating any 
of the new species included in Dixon’s important paper. 1 

The presence of five new species and three new varieties in 
addition to eighteen species not previously known from Borneo 
emphasizes again the almost inexhaustible riches of this tropical 
flora. 

An especially interesting isolated group from the higher eleva¬ 
tions of Kinabalu up to 12,500 feet includes Andreaea petrophila 
var. rubicunda, Grimmia ovalis, and Rhaeomitrium crispulum, 
all of them new to Borneo and showing a wide break in geo¬ 
graphic distribution. Further explorations of this high granite 
dome will probably reveal more species of the affinities. 

Included in the list are a few collections by E. Mjoberg 
from Mount Tibang, located near the junction of the Kapuas and 
Iran Mountain Ranges in the upper center of the island, which 
came from the Farlow herbarium. 

Unless otherwise indicated the collections listed below are by 
J. and M. S. Clemens from Mount Kinabalu. 

ANDREAEACE.® 

ANOIU1A PBTBOPHILA Rkf*. nr RUBICUNDA var. an. 

Folia conferta, sicca suberecta, saepe rotundato-obtusa, in¬ 
tense rubra. 

Borneo, Gurulau Spur, base of Victoria Peak, on granite slope, 
elevation 12,500 feet, Clemens s. n. 

A significant range extension of this species as broadly in¬ 
terpreted, and a suggestive addition to the Bornean flora indicat¬ 
ing a closer bond with the Himalaya region than with any other. 

‘Linn. Soc. Journ. 1 (1936) 67-140. 
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FISSIDENTACEJE 
rnaioRNB aspunioidkb m*. 

On rock near Dehobang Falla, Penibukan, elevation 5,000 
feet, Clemens 40290d. 

New to Borneo. The nearest records for this species are 
from Java and Sumatra. 

DITRICHACEjE 

DITRICBOM fLEXIFOLIUM (Back.) Bm. 

Gurulau Spur, elevation 10,000 feet, on rocks, north of Paka, 
Kadamian River, head of low jungle; Gurulau Spur, base of Vic¬ 
toria Peak, elevation 12,500 feet, on granite slope. 

DICRANACEiE 

D1C8ANELLA SETIPBBA (Mitt.) Jaw. 

Tenompok, yellow soil in damp exposed place, elevation 5,000 
feet. 

CAMrTLOFUB BEMITKICBIUB (C. M ) Ja««. 

Pinokkok Falls, elevation 6,500 feet, on wet rocks; Penibu¬ 
kan, on wet rocks near Pinokkok Falls, elevation 6,500 feet, 
Clemens 10975a. 

New to Borneo. Previously known only from the Philippines. 

CAMPTLOPTIS TJMBELLATUB (W. Am.) Bart*. 

Masilan River, elevation 6,000 feet, Clemens 51378; Gurulau 
Spur, elevation 8,000 feet, on rocks in stream bed, Clemens 
51211; Gurulau Kamboranga, elevation 8,000 feet; Tenompok, 
damp rock, elevation 5,000 feet. 

CAMPYLOPU8 EXASPERATUS BrM. 

Gurulau Spur, elevation 7,000 to 8,000 feet, Clemens 51444; 
South Gurulau Spur, elevation 7,000 to 8,000 feet, on trunks, 
logs, etc., Clemens 51666; jungle trail below Gurulau Kambo¬ 
ranga, on trees, elevation 6,000 to 8,000 feet, Clemens 51047a; 
Masilan, near ford, elevation 7,000 feet, Clemens 51654a; Gu¬ 
rulau Spur, near Gurulau Kamboranga, elevation 8,000 to 9,000 
feet, Clemens 50838b; Penibukan, near Pinokkok Falls, elevation 
6,500 feet, Clemens 40975; Gurulau Spur, margin of recent 
landslide, North Paka and Kadamian River, elevation 10,500 
feet, Clemens 50885. 

DICRANODONTIUM NITIDUM PM*eh. tit. CLKMKN8IAS w. uv. 

Cellulae basilares chlorophyllosae magis fortiter porosae. 
Borneo, Mount Kinabalu, Gurulau Spur, elevation 7,000 to 
8,000 feet, in dense masses on trail and trees, Clemens 51029 



•1,* 


Bartram: Bornean Mosses 


2S7 


type, 51438; Gurulau Spur, elevation 7,000 to 8,000 feet, mossy 
forest dripping, Clemens 51080; jungle trail below Gurulau Kam- 
boranga, on trees, elevation 6,000 to 8,000 feet, Clemens 51047b; 
Gurulau Spur, jungle trail below Gurulau Lobang and Kambo- 
ranga, Clemens 51045. 

This seems to be a well-marked variant and is possibly the 
form noted by Dixons The leaves in the specimens noted here 
are, however, if anything, wider than usual towards the base; 
the area of clear rectangular cells is sharply defined from the 
very narrow marginal cells of the leaf base and grades abruptly 
into the chlorophyllose cells above, which are very incrassate 
with strongly porose pellucid lateral walls. 

HOLOMITBIUM VAGINATUM (Hock.) BrM. 

Penibukan Ridge, elevation 4,000 feet, on forest tree, Clemens 
40481. 

New to Borneo. Distribution: Java, Philippines, Pacific Is¬ 
lands. 

DICBANOLOMA SUBKCOSTATUM Dix. 

Dieranolonut tubenerve Broth. 

Gurulau Spur, elevation 7,000 to 8,000 feet, on trees and 
ground, Clemens 51100, 51084, 51445. 

DICBANOLOMA BREVI8KTUM (Dm. u( Malk.) Par 

Penibukan, elevation 4,000 feet, ridge east of Dahobang River, 
on tree, Clemens 50121. 

DICBANOLOMA BLUMII (Naas) Par. 

Gurulau Spur, elevation 7,000 to 8,000 feet, Clemens 51437, 
51445a. 

DICBANOLOMA ANCUSTITBONDBUM Dix. 

Tenompok, elevation 6,000 feet, on dead log; Columbon River 
basin, on tree, bank above stream, elevation 4,500 feet. 

DICBANOLOMA BUBYLOMA Dix. rar. BUGIPOL1VM var Bar. 

Mount Tibang, elevation 1,600 m, Mjobery s. »., November, 
1926. 

Very close to D. euryloma and, in fact, inseparable except 
by the undulate leaves which give the plants a characteristic 
look. The subula varies considerably in length and the hyaline 
border in width, but no more so than in typical plants that 
I owe to the kindness of Mr. Dixon. The leaf cells are quite 


•Op. cit 72. 



288 The Philippine Journal of Science tm 

thin and poorly defined. The walls are relatively wide but of 
the same color as the lumens and hence quite indistinct 

LBUCOLOMA MOLLS (C. M.) Mitt. 

Jungle ridge near Dahobang River, elevation 8,600 feet Cle¬ 
mens 40594d; Penibukan, ridge below camp, on branch, eleva¬ 
tion 8,600 feet, Clemens 50053c. 

BBAUNFBU1A BCABIOSA (WIU.) Pu. 

Masilan River, elevation 6,000 feet Clemens 51380a, 51486; 
Gurulau Spur, elevation 7,000 to 8,000 feet, Clemens 51440; 
Penibukan, near Pinokkok Falls, on rocks, wet jungle, elevation 
6,000 feet Clemens 40934b. 

BBACNFSLSU PLICATA (Lm.) Tkach. 

Penibukan, near Pinokkok Falls, on rocks, wet jungle, eleva¬ 
tion 6,000 feet, Clemens 40934a. 

LEUCOBRYACR® 

LEUCOBBTUM SANCTUM Bp. 

Mount Tibang, elevation 1,400 m, Mjoberg s. n., November, 
1925. 

LSUCOBRTUM TSTBMANNIANUM Dm. and M*lk. 

Penibukan, on log in jungle, elevation 4,600 feet, Clemens 
40713b. 

LEUCOBBTUM JAVANENSB (Brid.) Mitt. 

Penibukan Ridge, on log, elevation 8,600 feet, Clemens 40945c. 

LEUCOBBTUM PULCHBUM Broth. 

Gurulau Spur, elevation 7,000 to 8,000 feet, mossy forest, on 
earth, Clemens 51031. 

CLADOPODANTHUS FILtPEB Do*, ul Molk. 

Jungle ridge above camp, on tree, elevation 4,500 feet Cle¬ 
mens 50305b; Penibukan, elevation 4,000 feet on twigs of tree, 
Clemens 40531a. 

These specimens are meager, just a few plants in each case 
segregated from other mosses, but enough for identification. 
New to Borneo. Distribution: Java. 

CLADOPODANTHUS SFBCIOSUS (Dos. tsU Hoik.) F1«4 mK 

Penibukan, elevation 6,000 feet, near Pinokkok Falls, on rocks, 
wet jungle, Clemens 50280; Penibukan, elevation 6,000 feet, west 
ridge, jungle, Clemens 50280. 
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■XODICTTON ILHHD (C. M.) VMwfc. 

Penibukan, elevation 4,000 feet, between flanges of 250-foot 
tree, Clemens 10658a. 

Lncorann cunouii (iwmk.) Lb*. 

Penibukan, jungle ridge near Dabobang River, elevation 3,600 
feet, Clemens 40594e. 


CALYMPERACEAS 

8YRBBOPODON TRIST1CHU8 Mm. 

Penibukan, wall by side of Pinokkok Falls, elevation 0,600 
feet, Clemens 40899a. 

syrrbopodon gakdnuu ihm.) a«bwM*r. 

Jungle Spur, on bark of great tree, elevation 6,000 feet, Cle¬ 
mens 50477a. 

THTRIDIUM JUNGOUL1AN (Mitt.) Juc- 

Penibukan, ridge below camp, elevation 3,500 to 4,000 feet, 
Clemens 40451b, 50055b. 


POTTIACEA5 


WRISIA CONTBOVERSA B«4w. 

Damp places, elevation 3,500 feet. 

New to Borneo. Distribution: Cosmopolitan. 

BARBU UA JAVAN1CA Dim. and Malk. 

Penibukan, on rocks near Dahobang Falls, elevation 5,000 
feet, Clemens 40890b. 

New to Borneo. Distribution: Himalayas, Java, Sumatra, 
Celebes, Philippines. 

GRIMM I ACE AS 

GRIM MIA OVALIH (Hadw.) Lladb. 

Gurulau Spur, base of Victoria Peak, elevation 12,500 feet, on 
granite slope, Clemens 51517b. 

New to Borneo. Distribution wide in temperate regions and 
at high altitudes in the Tropics, but not recorded from Malaysia 
as far as I know. 

RHACOMITRIUM CRMPULUM <H. f. ud W.) B. f. Ml W. 

Gurulau Spur, base of Victoria Peak, elevation 12,500 feet, 
on granite slope, Clemens 51517. 

New to Borneo. Distribution: Fuegia, New Zealand. 

These plants seem to represent one of the forms of this 
protean species with the leaves merely acute and lacking any 
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trace of a hair point. It is a wide extension in the geographic 
range of the species, but I can find no character of any impor¬ 
tance by which it might be separated. 

BHACOmnUUM JAVAN ICTM Bnd. Jmr. 

Maailan River, on stones, forest, elevation 6,000 to 7,000 feet, 
unexplored region, Clemens 51664. 

FUNARIACEJE 

VUNABIA CAI.VKSCENB M«ur. 

Masilan River, elevation 7,000 to 9,000 feet, near lobang, 
Clemens 51886. 

BRYACEjE 

BBACaTHENTOM NBPALKN8* Hack. 

Gurulau Spur, jungle spur, on great tree near camp, elevation 
6,000 feet, Clemens 50479; Masilan River, elevation 6,000 feet, 
Clemens 51380; Pinokkok Falls, on limb. 

BHYUM NITBN8 HmL 

Penibukan, on rock near Dahobang Falls, elevation 5,000 
feet, Clemens 40890f. 

New to Borneo. Distribution: Nepal, Ceylon, Java. 

XHODOBKTUM GIGANTKUM (Hwk.) Pw. 

Head of Columbon River, elevation 6,000 to 7,000 feet, mossy 
forest. 

MNIACBA2 

MMIUM BOSTBATUM SduraA. 

Head of Columbon River, mossy forest, Keebamban River, 
elevation 6,000 to 6,000 feet; Masilan River, near lobang, eleva¬ 
tion 6,000 feet, Clemens 51383a. 

RHIZOGONIACEAE 

BH1ZOOONIUM SPINIPOKMK (Mir,) Sndu 

Numerous collections; from 3,500 to 6,600 feet elevation. 
HYPNODENDRACEJE 

HYPNODXNDBON BBCCABU (Hn.) Jmc- 

Penibukan, ridge, jungle log, elevation 4,500 feet, Clemens 
40557a; Penibukan, ridge east of Dahobang River,' elevation 
4,000 feet, Clemens 50075; Columbon River basin, on tree, bank 



Bartram: Bornean Mooses 


•i,s 


241 


above stream, elevation 4,500 feet, Clemens 38923; Tenompok, 
elevation 5,000 feet, on damp logs. 

These collections are richly fruited and show the character¬ 
istic orange coloration and the smooth capsules mentioned by 
Dixon. 

MNIODBNDRON DIVABICATUM (Inwk. Ml Maw.) Ltott. 

Penibukan, elevation 4,500 feet, on log, Clemens 40567, 40718 
Penibukan, Lobang 11, above Pinokkok, elevation 5,500 feet, 
Clemens 50132a; Penibukan, elevation 6,000 feet, near Pinokkok 
Falls, on log, Clemens 50131. 

MNIODKNDRON AB18TINBBVE Mitt. 

Gurulau Kamboranga, scrub forest, elevation 7,000 to 9,000 
feet, Clemens 50787; Gurulau Spur, elevation 8,000 feet, south 
side of spur, mossy elfin jungles on rock, Clemens 51177; head 
of Pinokkok River, elevation 8,000 feet, Clemens 50871. 

BARTRAMIACEiE 

PHILONOT1B (LBIOCABPUS) mPKBFBCTA a». MT. 

Dioica, laxe caespitosa, gracilis, sordide viridis. Caulis pu- 
sillus radiculosus, apice in ramulos fasciculatum divisus. Folia 
erecto-patentia, anguste lanceolate, breviter acuminata, carinato- 
concava, 0.8 mm longa, ubique serrulate; marginibus erectis vel 
angustissime recurvis; costa valida, percurrens, dorso fere ad 
basin scabra; cellulae superiores oblongae, 7 ad 8 n latae et 10 
ad 20 longae, apice papillosae, parietibus tenuibus, basilares 
subsimiles, ad 25 p longae. Seta 16 ad 18 mm longa, tenuis; 
theca subglobosa, erects, ad 1.5 mm longa; peristomium im- 
perfectum, simplex, profunde insertum, dentes aurantiaci, pa- 
pillosi, brevissimi; spori 18 ad 24 y. 

Borneo, Mount Kinabalu, damp place, June 7, 1932, Clemens 
8. n. 

This neat little plant is evidently closely allied through the ru¬ 
dimentary peristome to P. tjibodensis (Fleisch.), but appears to 
be perfectly distinct in the erect-spreading leaves, shorter areo- 
lation, and especially by the shorter, broader leaf points with the 
costa percurrent or even ending below the apex. 

PHILONOTIB SBCUNDA (Dos. uMl Hoik.). 

Tenompok, damp soil, elevation 5,000 feet; Penibukan, eleva¬ 
tion 5,000 feet, on rock near Dahobang Falls, Clemens 40290. 

New to Borneo. Distribution: Sumatra, Java, Philippines. 

xm —i 
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SPIRIDENTACEiE 

SMKDBNS WNWiBDTn Nm. 

Colombon River basin, elevation 7,500 feet, north wall below 
falls, Clemens S3175; Masilan River, elevation 8,000 to 9,000 
feet, forest in unexplored region, Clemens 51665. 

ORTHOTRICHACE-® 

MACKOMITR1UM PERDBNBITOUU1I Dta. 

Penibukan, elevation 4,000 feet, on logs and trees near camp, 
Clemens 40757, 40836. 

MACBOM1TBIUM (GONIOBTOMA) CMEMKNSIAK ■>. hot. 

Robustiusculum, caespitosum, caespitibus fuscescentibus, opa- 
cis. Caulis elongatus, dense ramosus, ramis circa 2 cm longis, 
dense foliosis. Folia ramea sicca erecto-flexuosa, humida squar- 
roso-recurvata, spiraliter seriata, carinato-concava, e basi ovata 
sensim anguste acuminata, circa 2 mm longa; marginibus erec- 
tis, apicem versus argute dentatis; costa breviter excurrente; 
cellulae superiores rotundatae, 8 ad 10 y, papillosae, parietibus 
haud incrassatis, inferiores juxta-costales magnae, ovoidae, tu- 
berculosae, infimae lineares, raarginales anguste lineares, limbum 
latum 10 ad 12 seriatum formantes. Folia perichaetialia erecta, 
e basi lanceolata longe acuminata, ad S.5 mm longa; seta circa 8 
mm longa, rubra, ubique scabrata; theca elliptica, ore contracts, 
angulato; peristomium simplex, 50 ad 60 y altum, dentibus inter 
se concretis, papillosis; spori variabileB ad S5 y, papillosi. 

Borneo, Mount Kinabalu, Penibukan, elevation 4,000 feet, 
jungle, east ridge, on twigs of tree, Clemens 40531 type; Peni¬ 
bukan, elevation 4,500 feet, jungle ridge above camp, on tree, 
Clemens 50305a; Masilan River, elevation 7,000 feet, on Ver- 
nonia, Magnolia, etc., Clemens 51487b. 

If the affinities of this species are with M. orthostichum Nees, 
as seems probable, the differences are very marked; M. Clemen* 
siae is a much coarser plant with finely acuminate leaves im¬ 
bricated in spiral rows. The basal areolation is unique in having 
the coarsely tuberculate cells of the leaf base widely bordered on 
each side by a broad band of very narrow, incrassate smooth 
cells extending about one-fourth of the way up the margins. 

MACROMITKIUM LONGICAULK C. If. 

Pinokkok Falls, wet rocks, elevation 6,500 feet, Clemens 
50002a. 
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MACBOWTBIUM BLVWJ Nm. 

Penibukan, jungle ridge above camp, on tree trunk, elevation 

4.500 feet, Clemens SOSOS; Penibukan, Pinokkok Falls, lobang, 
branches of tree, elevation 5,000 feet, Clemens 40983. 

MACBOH1TBIUM OCHBACBUM (Do*- Mo Ik.) C. M. 

Masilan River, elevation 5,000 feet, on tree over Lewago 
River, Clemens 51484; Masilan River, elevation 7,000 feet, on 
Vernonia, Magnolia, etc., Clemens 51487. 

MACBOMrranm ochbacboidbs ms. 

Gurulau Spur, above rise of Dahobang, on Myrtacese, elevation 

12.500 feet, Clemens 50998. 

BCBLOTHBMIA WALLISI C. M. 

Schlotheimia splendida Mitt. 

Masilan River, elevation 7,000 feet, on Vernonia, Magnolia, 
etc., Clemens 51487c. 

8CHLOTBHMIA BUBIGINOBA C. H. Wricht. 

Gurulau Spur, above rise of Dahobang, on Myrtacese, eleva¬ 
tion 12,500 feet, Clemens 50998a. 

LEPTODONTIOPSIS OR1ENTALIS Dlx. 

Gurulau Spur, elevation 12,000 to 13,000 feet, above Pinokkok 
River, granite dome, on rocks, Clemens 51197; Gurulau Spur, 
above rise of Dahobang, elevation 12,500 feet, Clemens 50448b; 
Gurulau Spur, base of Victoria Peak, elevation 12,500 feet, on 
granite slope. 

No. 51197, in particular, is abundant and in line fruit. It 
is more robust than indicated by the description of the type 
collection with setse up to 2.5 to 8 cm long, but is undoubtedly the 
same plant 

I willingly defer to Mr. Dixon’s judgement in placing this 
species in Leptodonbiopsis. It has close and natural affinities, 
however, with Zygodon, and especially with Z. tetragonostomus 
Al. Rr., from which it is clearly separable by the dioecious in¬ 
florescence, more strongly toothed leaf margins, large spores 
up to 30 to 35 n, and the costa papillose on the back. These dis¬ 
tinctions are of speciflc importance, but their value as generic 
indicators remains to be established. 

RHACOPILACE^E 

BHACOFILUM SPECTABIL* Balov, ul HoroMk. 

Penibukan, near Pinokkok Falls, on log, elevation 6,000 feet, 
Clemens 50181a; headwaters of Columbon River, on rocks, eleva¬ 
tion 4,600 feet 
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HEDWIGIACHL® 

BBACOCABPUB AUPINU8 (C. 1. WriaM) Far. 

Maailan, elevation 7,000 feet, near ford, Clemens 51654. 
CRYPHAEACE^E 

CRYPBAKA BOBNKKN8I8 •». my. 

Caules secundarii elongati, flexuosi, circa 10 cm longi, irre- 
gulariter pinnati, ramis patulis, obtusis. Folia caulina sicca 
laxe erecta, humida erecto-patentia, 2.6 mm longa, ovata, ob- 
tusa; marginibus plania, apicem versus minute dentatis; costa 
valida, infra apicem soluta; cellulae superiores rotundato-hexa- 
gonae, laevissimae, 7 ad 8 n latae, haud incrassatae, inferiores 
juxta-costales lineares, marginales seriebus pluribus subqua- 
dratae; folia ramea minora. Perichaetium crassum, foliis e 
basi late convoluta, sensim in subulam denticulatam productis; 
theca immersa, turgide elliptica, deoperculata circa 1 mm longa; 
operculum breviter conico-rostratum; calyptra ubique scabra; 
peristomium duplex ut videtur, exostomii dentes anguste lan- 
ceolati, papillosi, endostomium hyalinum, imperfectum, processus 
0; spori minute papillosi, 25 /*. 

Borneo, Mount Tibang, elevation 1,400 m, Mjoberg 8. »., 
November, 1925. 

This genus has not been recorded from Borneo, or from Ma¬ 
laysia, as far as I know. The long flexuose stems and foliation 
are suggestive of C. dilatata H. f. and W. from New Zealand, 
but the leaves are sharply toothed above and the perichsetial 
leaves distinctly serrulate on the margins and along the edges 
of the rigid aristate point The inner peristome is very rudi¬ 
mentary and apparently consists of an imperfect, lightly pa¬ 
pillose, hyaline membrane about 75 n high and more or less 
adherent to the teeth. 


PTEROBRYACEAS 


8YUPHYBODOCTKLLA LAXI88IMA Bartr. and Dlx. n>. Hr. 

Mollissima, palide viridis, nitidula. Caules ad 12 cm longi, 
laxissime pinnati, ramis circa 1 cm longis, complanatis, apice 
saepe ramuli tenuissimi microphylli emittens. Folia patentia, 
ad 1.6 mm longa, ecostata, ovato-lanceolata, concava, longe et 
tenuiter acuminata, supeme minute denticulate; cellulae nmnw 
angustissime, longae, laevissimae, sigmoideae, inftmae lutescen- 
tes, alares numerosae, Iaxae, hyalinae sed haud vesiculosae. Cae- 
tera ignota. 
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Bobnbo, Mount Kinabalu, Gurulau Spur, jungle spur west of 
camp, twining on twigs, elevation 5,000 feet, Clemens 50558a. 

A distinct species in the lax, pinnately branched stems in con¬ 
trast to the rigid, dendroid habit of most of the group. The 
slender, microphyllous branches occur frequently and in some 
of the plants are quite conspicuous. 

KNDOTRICHKLLA BUGiNS (Do*, ui Hoik.) FMssfc. 

Penibukan, elevation 3,500 feet, ridge below camp, on branch, 
Clemens 50058. 

METEORIACEiE 

MKTKOBTUM M1QUBUANTJM (a MU) Flsisct 

Masilan River, elevation 7,000 feet, Clemens 51289a, 51487a. 
No. 51487a is a remarkably robust form with crowded, short, 
turgid, golden yellow branches up to 5 to 6 mm wide with leaves. 

PAPILLABLA FITSCEBCENS (Book.) Jui. 

Tenompok, on dead log, elevation 5,000 feet. 

FLORIBUNDAR1A FLOBIBUNDA (Dos. an* Molt) Floltch. 

Masilan River, elevation 7,000 feet, Clemens 51281, 51487c; 
Penibukan, ridge, wall by side of Pinokkok Falls, elevation 
6,500 feet, Clemens 40899b. 

FLORIBUNDARLA THUIDIOIDR8 Ftakct 

Penibukan, near Pinokkok Falls, elevation 6,500 feet, Clemens 
40978a. 

New to Borneo. Distribution: Java, Philippines. 

AUOBRYOP8IB LONGISfllMA (Dos. an* Molt) Flotsct 

Mount Kinabalu, without further data. 

AKBOBRYIPnjM LONGICUSPIS Bnlk 

Tenompok, on dead log, elevation 5,000 feet. 

NECKERACE.® 

HOMALIODENDRON FLABKLLATUM (Dicks.) Flolsct 

Tenompok, elevation 5,000 feet, on dead log. 

PINNATSLI.A MUCRONATA (Dm.) FMsek. 

Jungle ridge near Dahobang River, elevation 3,500 feet, Cle¬ 
mens 40694a. 

HOOKERIACE® 

ERIOPU8 RRMOTIFOLIUS C. M. 

Tenompok, on dead log, elevation 5,000 feet 
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CALMCOSTELLA PAPIIXATA (Mat) Jm«. 

Penibukan, on old dead log, elevation 3,500 feet, Clemens 
10581a. 

CALUCOBTELLA PRABAETIANA (C. M.) Im*. 

Near Tuaran, elevation 500 to 700 feet, on rock in stream be¬ 
tween paddies, Clemens 51X98. 

RHAPHIDOSTEGIUM (C. M.). 

Dahobang River, on rocks near jungle, elevation 3,600 feet, 
Clemens 40490b. 

New to Borneo. Distribution: Java, Celebes. 

THUIDIACEA2 

THU IDIOM TAMARISCBM.UM (C M.) 

Masilan River, near lobang, elevation 6,000 feet, Clemens 
51X83. 

New to Borneo. Distribution: Northern India, Tonkin, Java, 
Sumatra, Philippines. 

THUIDIUM GLAUC1NUM (Mitt.) Mitt. 

Tenompok, on dead log, elevation 5,000 feet. 

THUIDIUM GLAUCINOIDBS Bntfc. 

Jungle ridge near Dahobang River, elevation 3,500 feet, Cle¬ 
men* 40594b. 

THUIDIUM CTMBIFOMUM (Dm. ul M*Uu). 

On rock near Dahobang Falls, elevation 4,600 feet, Clemens 
40X89b. 

BRACHYTHECIACEjE 

BRACHYTHECIUM PLUMOBUM (B*4w.) 

Penibukan, on rock near Dahobang Falls, elevation 4,500 feet, 
Clemens 40X89,40890a; Penibukan, base of wall north of Pinok- 
kok Falls, on rocks, elevation 7,000 feet, Clemens 40988; Masilan 
River, elevation 6,000 feet, Clemens 51880. 

ENTODONTACEA2 


ENTODON BANDONG IAE (C. M.) Ja*c. 

Damp rocks. 

New to Borneo. Distribution: Java, Sumatra, Celebes, Phil¬ 
ippines, Formosa. 
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SEMATOPHYLLACEiE 

T E BIHCB m PANDURIPORM1S <C. B. Wrickt) Bratk. 

Tenompok, damp logs, elevation 5,000 feet; head of Colum- 
bon River, mossy forest, Keebamban River, elevation 5,000 to 
6,000 feet. 

TR1BMBCUBTIA RIG IDA (Hareack. an4 RaUw.) Brath. 

Numerous collections at altitudes between 3,500 and 8,000 feet. 

MA8TOPOMA UNCINIFOLIUM (Bntk.) Card. 

Numerous collections from trees, logs, and stones up to 9,000 
feet. 

RHAPH1DOBT1CHUM PILIPERUM (Bratk.) Bntk. 

Pinokkok Falls, elevation 6,600 feet, on wet rocks, Clemens 
5002. 

New to Borneo. Distribution: Philippines. 

ACROPOB1I1M CONVOLUTUM Plalwk. 

On stones and trees, mossy jungle below Gurulau Lobang, 
elevation 6,000 to 8,000 feet, Clemens 51451a. 

ACROPORIUM TUROIDUM (Dm. aad Malk.) FMack. 

Gurulau Spur, near stream, on tree trunks, Clemens 51099. 

ACROPORIUM MONOICUM PWiach. 

Tenompok, on log, elevation 5,000 feet 

ACROPORIUM D1MINUTUM (Brli) FlaJaak. 

Mount Tibang, E. Mjoberg s. »., November, 1925. 

TRICHOSTELXUM BOSCHI1 (Dm. an* Malk.) Jaw- 

Penibukan, below Dahobang Falls, elevation 4,600 feet on 
twig, Clemens 40291a; Penibukan, near Pinokkok Falls, elevation 
6,000 feet Clemens 40973a. 

TRICBOSTELBUM LKPTOCARPON (Bakwaagf ) PblKk. 

Penibukan, side ridge, jungle, elevation 4,500 feet, Clemens 
40712. 

TRICBOSTELBUM LKPTOCARPON nt. ALTBPAPILLOSUM Dll. 

Gurulau Spur, elevation 7,000 to 8,000 feet, Clemens 51438; 
on stones and trees, mossy jungle below Gurulau Lobang, eleva¬ 
tion 6,000 to 8,000 feet, Clemens 51451. 

TRICBOSTELBUM HAMATUM (Dm. aa6 Matt.) Jaw. 

Columbon River basin, on tree, elevation 4,500 feet; Penibu¬ 
kan Ridge, on forest tree, elevation 4,000 feet Clemens 40431a. 
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TAXITHRLIUM LINDBKXGn Baa. sad Car*. 

P eni b ukan , near Pinokkok Falls, elevation 6,500 feet, Clemens 
10978. 

TAXITHRLIUM MAGNUM Flclcdi. 

Numerous collections from Tenompok, Penibukan, and Guru- 
lau Spur, mostly on twigs and branches of trees. 

These collections vary considerably in size but differ in no 
way that I can see from T. magnum as represented in my her¬ 
barium by a specimen from Java collected and determined by 
Fleischer. The leaves are slenderly acuminate, sharply serrate 
above, the papillae, when visible, few and inconspicuous, and 
the setae often up to 2 cm or more long. The epiphytic habit on 
twigs and leaves seems to be constant in this series. 

TAXITHRLIUM SUMATRANUM (Lac.) Brath. 

Penibukan Ridge, elevation 4,000 feet, damp jungle, Clemens 
10511. 

TAXITHRLIUM MICRO-BIMILANS Dlx 

Tenompok, damp logs, elevation 6,000 feet; Columbon River 
basin, on trees, elevation 4,500 feet. 

HYPNACE^E 

KCTROPOTHKCIUM PUCATUM Dartr. and Dlx. ap. lar. 

Dioicum, robustum, flavescens, parum nitidum. Caules ad 
10 cm longi, radiculosi, densissime pinnati, ramis inequalibua, 
ad 2 cm longis, haud complanatis. Folia rigida, patentia, lem- 
ter falcata, plicata, circa 1.3 mm longa, e basi concava ovata, 
acuminata, apice serrata; costa bina, breviusculis, male definita; 
cellulae angustissime, infenores latiores, incrassatae, valde po- 
rosae, alares paucissime, hyalinae vel nullae. Folia perichae- 
tialia sensim longe acuminata, argute denticulata; seta 3 ad 6 
cm longa; theca magna, fusca, 2 ad 2.2 mm longa, pendula, e 
collo distincto oblongo-elliptica; operculum conico-rostratum; 
calyptra ignota. 

Borneo, Mount Kinabalu, Gurulau Spur, head of Pinokkok 
River, elevation 8,000 feet, on twigs, Clemens 50872. 

This species is unusually well marked by the rigid, plicate 
leaves, especially when dry, and the long setae. Ectropothecium 
Dtxoni Fleisch. has the leaves slightly plicate but is a much softer 
plant with longer leaf points and a much smaller sporophyte. 

KCTSOPOTBECIUM INTORQUATUM (Dec. and Malk.) Ju,. 

Tenompok, damp logB, elevation 5,000 feet. 



Bartram: Bornean Mosses 


249 


ECTROPOTBBCIUM BDITKNZORGII (Bal.) Jaw- 

Gurulau Spur, elevation 4,000 feet; Tenompok trail, on stumps, 
etc., Clemens 51056, Penibukan, Lobang 11, above Pinokkok 
River, elevation 5,500 feet, Clemens 50132. 

KCTROPOTHBCIUM MORITZII (C. M.) Jaw. 

Tenompok, elevation 5,000 feet 

ECTROPOTBBCIUM CTPEKOIDK8 (Back.) Jaw- 

Masilan River, elevation 6,000 feet, Clemens 51486a; Penibu¬ 
kan, jungle ridge near Dahobang River, elevation 8,500 feet, 
Clemens 40594c. 

VESICULAR1A RETICULATA (Dm. and Malk.) Brath. 

Dahobang River, elevation 3,500 feet, on rocks near jungle, 
Clemens 40490. 

New to Borneo. Distribution: India, Singapore, Java, Suma¬ 
tra, Celebes, Philippines. 

ISOPTBRTCIUM M1NUTIRAHKUM (C. M.) Jaw. 

Gurulau Spur, jungle spur, on bark of large tree near camp, 
elevation 5,000 feet, Clemens 50477. 

ISOPTERTGtUM ALBESCENS (Sebwawr.) Jaw. 

Tenompok, elevation 5,000 feet, on logs. 

CTENID1ADELFBUB BP1NULOSUB (Broth ) Floiach. 

Tenompok, elevation 5,000 feet, on logs. 

HYLOCOMIACEjE 

MACROTBAMNIUM JAVBNSE Flalaeb. 

Penibukan, on rocks near Dahobang Falls, elevation 4,500 
feet, Clemens 40289a; Marai Parai above Kamburanga (open 
places), taken from Blechnum fluviatile Lowe, elevation 10,000 
feet Clemens 88122 bis. 

POLYTRICHACE M 

RBACELOPUB PILIFER Dot. and Malk. 

Penibukan, elevation 3,500 feet, on stones in stream, Clemens 
40512. 

POGONATUM WALLI8I (C. M.) Jaw- 

Masilan River, elevation 6,000 feet Clemens 51379. 

New to Borneo. Distribution: Philippines. 

POGONATUM JUNGHUBN1ANVM (Dot. sad Malk.) Lac. 

Tenompok, damp places, elevation 5,000 feet; jungle traH be¬ 
low Gurulau Kamboranga, on trees, elevation 6,000 to 8,000 
feet, Clemens 51047. 
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rOSONATUll MACKOrHYLLOIDES Bntfc. 

Head of Columbon River, elevation 5,000 to 7,000 feet; Guru- 
lau Spur, elevation 7,000 to 8,500 feet, on rocks and clay soil, 
Clemens 50887, 51086, 51810. 

DAW"SONIA ALTUBDfA Oak. 

Head of Columbon River, elevation 5,000 to 7,000 feet. 

OAWSONIA BREVITOLLA Oapp. 

Gurulau Spur, elevation 7,000 to 8,000 feet, terrestrial, mossy 
forest, wet, Clemens 51088; Gurulau Spur, Gurulau Kamboranga, 
elevation 7,000 to 9,000 feet, Clemens 50786; Gurulau Spur, 
northwestern base of Victoria Peak, elevation 12,500 feet, shady 
bank, edge of rivulet, Clemens 51507. 



ILLUSTRATION 


[Drawing* by the author ] 

Plate 1 

Fig. 1. Philonotts i mperfeeta Bartr.; a, plant, X 11; 6 and c, leaves, x 
20; d, apex of leaf, x 160; e t upper leaf cells and margin, x 
460; /, part of peristome from the inside, x 160; p, capsule, 
X 14. 

2. Macromitrium ClemenBtae Barti.; a, plant, X 11; 6 and c , leaves, 
X 20; d, one side of leaf base, X 160; e, capsule, X 20. 

3 SymphyBodontcUa laxistima Bartr and Ihx.; a, plant, x 11; b and c, 
leaves, x 20. 

4. Cryphaea bomeenais Bartr ; a, plant, X 11; b, stem leaf, X 20; 
c, branch leaf, X 20; d, upper leaf cells and margin, x 460; 
e, capsule, X 20. 

6. Eetropothedum phoatum Bartr. and Dix.; a, plant, x 11; 6 and 
e, leaves, x 20, d, penchsatial leaf, X 20. 
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DIATOMS FROM BIWA LAKE, HONSHU ISLAND, NIPPON 

By B. W. Sktostzow 
Of Harbin, Manchoakao 

SIGHT PLATES 

Several years ago Prof. Dr. Tamiji Kawamura, of Kyoto, sent 
me a tube of diatom clay from Biwa Lake, Nippon. Biwa Lake, 
one of the largest in Nippon, is north of Osaka, Honshu Island, 
in 86° 28' north latitude. Its altitude is 86.8 meters. Its area 
644.8 square kilometers, and its maximum depth 95 meters. 1 

A careful examination of the diatom sample yielded more 
than two hundred forms of siliceous algae. From systematic 
and geographic points of view the diatoms from Biwa Lake are 
of great interest. Some of these diatoms are essentially tropical, 
others are characteristic of alpine and Arctic regions. Among 
the species found in Biwa Lake, the following seem to inhabit 
warmer climates: 

Melotira tolida. Neidium obliqvettriatum. 

Melotira amerieana. Navieula Lambda, 

Melotira undulata. Navieula Patio. 

Amphipleura pellucida ▼. recta. Amphora delphinea v»r. minor. 

Cymbella tvmidula. Gomphonema Berggrenii. 

The northern elements are widely represented in Biwa Lake 
by many large species of Stauroneie, Navieula, Pinnularia, Gom- 
phonema, and Cymbella. Didymosphenia geminata, a common 
diatom in the northern part of Asia and of Europe, was also 
found. It was peculiar to find in Biwa Lake some species of 
American origin. Melosira tolida, known from Arizona, was 
very abundant; Stephanodiecus carconensis, reported from Kla¬ 
math Lake, Oregon, was represented by thousands of specimens. 
A distinct species, Melotira amerieana, known from tropical 
America, was also common in Biwa Lake. About eighty dif¬ 
ferent diatoms known from Kizaki Lake were recovered in Biwa 
I,ake. Several forms, of frequent occurrence in Kizaki Lake, 

1 Kindly reported by Dr. U. Ueso, of the Otso Hydrobiological Station, 
Nippon. 
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were not found in the Kawamura gathering, which can scarcely 
be because my sample is not sufficiently large. Over seventy 
new species and varieties of algae are described from Biwa Lake, 
and some are very distinct and peculiar. 

From the ecological point of view the following diatoms from 
Biwa Lake are plankton species: 

Melosira granulata and var. 

Melosira solida. 

Cyelotella cotnia and var 

Stephanodiscas carconensis. 

Coseinodiseus laeustris var. 

The other diatoms belong to a bottom formation and include 
large forms; such as, Melosira undulata, Opephora Martyi, Syne - 
dra Ulna and var., and various species of Eunotia, Cocconeis, 
Achnanthes, Navicula, Pinnularia, Cymbella, Gomphonema, and 
SurireUa. The last genus was very richly represented in the 
lake. 

All of the diatoms listed in this note are fresh-water species, 
and only a few forms can be referred to brackish-water species; 
they are Navicula crucicvla var., Nitzschia tryblionella, N. Lo- 
remiana, and N. Clausii. This note is illustrated with drawings 
by the author, and they may be useful in future investigations. 

MELOSIRA V ASIANS C. A. A*. 

Melosira variant C. A. Ag., Fr. Hosttot, Bacillar. (1980) 86, fig. 41. 

Frustule cylindrical, 0.08 mm broad. Rare. Reported from 
Aokiko and Kizaki Lakes. 

MELOSIBA GRANULATA <Bhr.> Rail.? var MUZZANENBI8 (Maiatar) Bathe*? Plata 1, 
it. M. 

Melosira granulata (Ehr.) Rolfs? var mtutzanensit (Meister) Bethge? 
Fr. Hubtkdt, Kryptogam Flora 7 Band, Kieaelalgen (1927) 261, 
fig. 106. 

Frustule cylindrical, 0.01 mm broad, 0.017 mm long. Striae 
punctate, 13 in 0.01 mm, forming close longitudinal rows, 16 in 
0.01 mm. Not common. Known from European lakes. 

MELOSIRA GRANULATA (Ehr.) Rail* aar. ANGUBTISSMA 0. MtU. Plata 1, i|. T. 

Melosira granulata (Ehr.) Ralfs var. angustissima 0. MOIL, Fr. 
Hubtbot, Kryptogam. Flora 7 Band, Kieaelalgen (1927) 260, fig. 
104* 

Frustule long, narrow, cylindrical, 0.027 mm long, 0.0034 
broad. Puncta spiral. Uncommon in Biwa Lake. A pelagic 
specie?, 


Attheya Zachariasi. 
Chmtoeeros sp. 
Asterionella graetlhma. 
Asterionella formosa. 
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MELOBIRA BOUDA MmMu. Plato 1. las. I to t. It. IT. and 14. 

Melonra oolida Eulenatein, Van Heurck, Synopsis (1880-1881) pi. 
86, figs. 86-89. 

Frustule cylindrical, coarse, with thick siliceous margins. 
Length, 0.012 to 0.01 mm; breadth, 0.007 to 0.0085. Lateral 
horns massive, 0.0035 mm long. Strise punctate, 12 in 0.01 mm, 
puncta 12 to 15 in 0.01 mm. Abundant in Biwa Lake. Known 
from Car con, Arizona, and from Europe. 

MBLOB1BA SOLID A. Ial«iut*in nr. NIPPONtCA nr. mt. Flit* 1, Iga. 1, I, and II. 

Differs from the type in its puncta, disposed only in the middle 
part of the frustule. Opposite ends hyaline. Length, 0.025 mm; 
breadth, 0.006. Strise 12 and puncta 12 in 0.01 mm. Common 
with the type species. 

MELOBIRA AMERICANA KSto. fa. NIPPONICA fa. MT. Plate 1. Sc. 14. 

Differs from the type in the presence of dots in the marginal 
sections of the frustule. Length and breadth about 0.0076 mm. 
The type is reported from tropical America and from Aokiko 
and Kizaki Lakes. 

MELOBIRA UNDULATA (Ehr.) Kite. 

Melootra unduiata (Ehr.) Kilts., A. Schmidt, Atlas Diatom. (1893) 
pi. 180, figs. 1-14, 16-19, 21. 

Frustule cylindrical with thick margins. Length, 0.068 mm. 
Not common in Biwa Lake. Reported from the Tropics and 
as a fossil from Europe. Common in Aokiko and Kizaki Lakes. 

MELOBIRA UNDULATA (Ehr.) Kite. Tar NORMANN1 Araatt. 

Mdomra unduiata (Ehr.) Ktttx. var. Normamn Arnott, Van Heurck, 
Synopsis (1880-1881) pi. 90, Apr. 7. 

Differs from the type in the polygonal shape of the inner part 
of the valve. Diameter of the frustules, 0.03 to 0.038 mm. A 
tropical diatom. Reported from Kizaki Lake. 

CTCLOTELLA COMTA (Ehr.) ESto. 

Cyclotella comta (Ehr.) Ktitz., FR. Hubtedt, Bacillar. (1980) 103, 
fig. 69. 

Valve circular, 0.01 to 0.015 mm in diameter. The marginal 
zone striated. Strise 16 in 0.01 mm. Middle zone punctulate. 
Not common in Biwa Lake. Reported from Aokiko and Kizaki 
Lakes. 

CTCLOTELLA COMTA (Ehr.) KSto. w. OLTCACTIfl (Ehr.) Gras. Plate 1, Sc. ». 
Cyelotella comta (Ehr.) Kilts. var. oligaetia (Ehr.) Gran., Van 
Heurck, Synopsis (1880-1881) pi. 98, figs. 18, 19. 
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Valve, 0.01 to 0.012 mm in diameter. Strie 15 in 0.01 mm. 
The middle puncta coarse, arranged in radiate lines of unequal 
length. Bare, with the type. Known from Europe. 

CTCLOTKLLA GLOMKXATA Backaiu ft. NIPPONICA fl fcwrtu r. PUto 1, iff. If. 
CyeloUlla glomirata Bachmann fo. nipponica Skvobttow, Diatom. Ki- 
raki Lake (1936) pi 1, fig. 12. 

Valve very small, about 0.005 mm in diameter. Stria fine, 
18 in 0.01 mm. Common in Kizaki Lake. 

BTEPBANODI8CUS CABCONRNBIB Gran. PUto 1. flea. It an. SI; PUto t. ■*. S 

Stephcmoduciit carctmentit Gran., A. Schmidt, Atlma Diatom. (1901) 
pi. 228, figs. 9, 10. 

Valve large, circular, with 24 to 36 radial marginal processes, 
3 in 0.01 mm. Beads large, robust, radiately disposed, 15 to 18 
in 0.01 mm. Diameter of the valves 0.025 to 0.045 mm. Abun¬ 
dant in Biwa Lake. Known from Klamath Lake, Oregon, and 
Shasta Country, California. 

BTEPHANODIflCUB CARGO N*NB IB Gram. rar. PU81LLA Gran. PUto 1. Im 8. t. 11 
U 14, ra4 1ft. 

StephanodisouB carconensi* Gran. var. pustlla Grun., A. Schmidt, At¬ 
las Diatom. (1901) pi. 228, figs. 11, 12. 

Valve minute, circular, strongly marked with coarse beads, 
becoming smaller only near the margin. Processes 6 to 13 
radiate. Central area covered with beads. Margin distinct. 
Diameter of the valves 0.005 to 0.017 mm. Beads 15 in 0.01 mm. 
Common with the type. 

STKPHANODIBCUS BIWENBIB *». nor. PUto 1. ip. XT ui II. 

Valve circular, strongly marked with coarse beads, irregularly 
in the center of the valve. The valve is ornamented with a co¬ 
rona of large spines on one-third of the valve border. Diameter 
of the valve 0.035 to 0.04 mm. Length of the spines 0.006 to 
0.01 mm. Not common. The form most nearly resembling this 
species is Stephanodiecus elegans T. Brun, a fossil in Yedo, 
Nippon. 

COBCINODtSCUB LACU8TBIS Gran. rat. NIPPONICA rar. n*r. PUto 1, flfl. Mi Mato 
«. >|. i. 

Valve circular, marked with longitudinal, radiate rows of 
puncta, forming in the center a hyaline space or corona of few 
puncta. Diameter, 0.05 to 0.06 mm. Puncta 10 in 0.01 mm. 
Not common in Biwa Lake. The type is known from fresh and 
brackish waters from large Eurasian lakes. 
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AYTVYA ZACHARIAII Bnm. Plate I, If. II. 

AttAcya Zaehariati Bnm, F*. Hustkdt, Bacillar. (1980) 118, fig. 99c. 

This species is abundant in Biwa Lake, but found only as 
broken valves and endocysts. Length of endocysts, 0.028 to 
0.084 mm; breadth, 0.0068 to 0.0086. Reported from Aoldko 
Lake. A pelagic species. 

cmtocsbos «. 

The broken valves and filaments of this diatom were common 
in the Biwa sample. They were poor for identification. 

TABKLLABIA FKNE8TRATA (Lyacfc.) Kits. 

TabeUnna fenestrata (Lyngb.) Kfiti., Fa. Hubtkdt, Bacillar. (1980) 

122, fig. 99. 

Valve linear, undulate in the middle part and at the ends. 
Length, 0.051 mm; breadth, 0.007. Common in fresh water. 
Uncommon in Biwa Lake. Reported from Kizaki Lake. 

TABKLLARIA FLOCCULOSA (Bath.) Kite 

Tabellaria flowuloaa (Roth.) Kttti., Fa. Hustkdt, Bacillar. (1980) 

123, fig. 101. 

Valve small, undulate. Length, 0.025 mm; breadth, 0.007. 
Reported from Aokiko and Kizaki Lakes. 

DIATOMA HIEMALE (Lrncb.) Baton Tar. MBSODON (Efcr.) Oraa. 

DvUoma htemale (Lyngb.) Heiberg var. meaodon (Ehr.) Gran., Fa. 
Hubtedt, Bacillar. (1930) 129, fig. 116. 

Valve oblong, lanceolate. Length, 0.017 mm; breadth, 0.007. 
Common in streams. Rare in Biwa Lake. Reported from 
Aokiko and Kizaki Lakes. 

MKBUMON CIRCULARS A*trite m. CON8TRICTA <Rails) Vaa Hmrtk 

Meridion eireulare Agardh var. conttricta (Ralfa) Van Heurck, Fa. 
Hubtrdt, Bacillar. (1930) 131, fig. 119. 

Valve clavate and capitate. Length, 0.089 mm; breadth, 0.005. 
Rare. Reported from Kizaki Lake. 

OPEPHORA MABTYI Harib. 

Opephora Martyi Henb, Fa. Hustzst, Bacillar. (1930) 132, fig. 120. 

Valve ovate, attenuate towards both ends. Length, 0.019 mm; 
breadth, 0.005. Strise robust, 7 to 8 in 0.01 mm. Common. 
Known from the bottoms of large lakes. Reported from Aokiko 
and Kizaki Lakes, 
ini —t 



258 The Philippine Journal of Science mh 

nufiOAlU CATUC1NA Dm. 

Fragilaria eapucina Dean., Fa. HusnDT, Bacillar. (1980) 188, fig. 
126. 

Valve linear, almost parallel, with slightly attenuated and 
rounded ends. Length, 0.022 mm; breadth, 0.002. Strise 18 in 
0.01 mm. Common in fresh water. Known from Aokiko and 
Kiz&ki Lakes. 

CKXATONBH AKCtlS UtL var. BATTOK1ANA Matatar. 

Ceratoneia arena Kfit*. var. Hattoriana Mbistbr, Beitrlga sor Bacil- 
lariaceenflora Japans. 2 (1914) 226-227, pi. 8, figs. 1-8. 

Valve linear-lanceolate, attenuate at the ends. Length, 0.084 
mm; breadth, 0.005. Strise 15 in 0.01 mm. Reported from 
Tokyo and Kizaki Lakes. Not common, in Biwa Lake. 

ABTNUONELLA C&ACILLIMA (Butadi) BShu. 

AiUrionrlla graetllima (Hantssch) Heiberg, Fk. Hubtkdt, Bacillar. 
(1S80) 147-148, fig. 167. 

Valve linear with equally undulate ends. Length, 0.08 to 0.09 
mm; breadth, 0.0017. Known from Kizaki Lake. A pelagic 
species. 

ABTKKIONXLLA FORMOSA HimU. 

AtUrionella formota Hawaii, Fa, Husror, Bacillar. (1980) 147, fig. 
156. 

Valve linear, ends unequally undulate. Length, 0.075 mm; 
breadth, 0.0017. Known from Aokiko Lake. Not abundant in 
Biwa Lake. 

STNBDBA ULNA <Nttacfc> Efci. 

Synedra Ulna (Nitxsch) Ehr., Fk. Hushdt, Bacillar. (1980) 161, llga. 
168-169. 

Valve linear, parallel, with attenuate ends. Length, 0.16 to 
0.2 mm; breadth, 0.005 to 0.006. Strise 9 in 0.01 mm. Not 
common. Reported from Aokiko and Kisafrl Lakes. 

8TNKDRA ULNA (NttwdO Bhr. nr. RAMS8I (Hcrtfc. Ftn*alk) Hut Piste «, 
fl|. 14. 

Synedra Ulna (Nitaach) Ehr. var. Earnest (Herib. and Peragallo) 
Hurt., Humor, Bacillar. (1980) 162, flg. 168. 

Valves broad, short with abruptly acuminate ends. Length, 
0.039 to 0.042 mm; breadth, 0.007 to 0.0085. Strise 9 to 10 in 
0.01 mm. Reported from Kizaki Lake. 
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SYNEDRA ULNA (NltoadO Khr. T*r. DANICA (Etta.) Graa. 

Synedra Ulna (Nitaach) Ehr. var. daniea (Kflta.) Grun. ( Pm. Hum* 
nuT, Badllar. (1980) 164, fig. 168. 

Valve very long and narrow, regularly attenuate towards the 
ends. Ends capitate. Length, 0.217 mm; breadth, 0.0048 to 
0.006. Striae 9 in 0.01 mm. Reported from BmH T-airw . 

BTNCDRA ULNA (NltoadO Ehr. w. OXTBBTNCHU8 (Etta.) Yu lunk b. CON- 
BTRICTA BiiMt Plat* 2, if. I*. 

Synedra Ulna (Nitxacb) Ehr. var. oxyrhynchue (Kfitz.) Van Heurck 
fo. eonetrieta Hustsdt, Bacillar. <1930) 162, fig. 161. 

Valve linear, abruptly constricted in the middle. Ends acu¬ 
minate. Length, 0.078 mm; breadth, 0.006. Strise 9 in 0.01 
mm. Not common. 

BTNXDBA ULNA (Nltoath) Ehr. w. AMPEIKHTNCHUR (Ehr.) Gran. 

Synedra Ulna (Nitaach) Ehr. vat. ampkirkynehu* (Ehr.) Oran., Fa. 
Hustedt, Bacillar. (1930) 164, fig. 167. 

Valve linear, attenuate and capitate. Length, 0.12 nun; 
breadth, 0.0068. Strise 7 in 0.01 mm. Common in Biwa Lake. 

STNBDSA NANA IMUll. 

Synedra nana Meiater, Fr. Hustedt, Bacillar. (1980) 168, fig. 188: 

Valve very narrow-linear, gradually attenuate to the ends. 
Length, 0.044 mm; breadth, 0.002. Strise fine, 24 in 0.01 mm. 
Reported from alpine lakes, Lago di Crocetto, Bernina, Davoser 
Lake, Europe. 

SYNEDRA NANA Mabtor ru. NIPPON1CA ftwri ww . Plato C. a>. IL 

Synedra nana Meiater var. ntpponiea Skvortzow, Diatom. Kisald Lake 
(1986) pi. 10, fig. 29. 

Smaller than the type. Ends capitate. Length, 0.027 mm; 
breadth, 0.0012. Strise 26 in 0.01 mm. Differs from the speci¬ 
mens from Kizaki Lake in the narrower valves and the number 
of strise. Not common. 

SYNEDRA RUMPENS E«ta. nr. MENEGHIN1ANA Gram. 

Synedra rumpene Kflta. var. Meneghiniana Gran., FR. Hustedt, Bacil¬ 
lar. (1980) 166, fig. 178. 

Valve linear-lanceolate with slightly capitate ends. Length, 
0.027 mm; breadth, 0.0034. Strise 12 in 0.01 mm. Reported 
from Kizaki Lake. 
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BYNEDRA RUMPRNB Kits. w. FRAGILABI0IDK8 Graa. fc. MIPPONICA fa. mt. 
PUM I, 7. 

Differs from the type in its finer strise. In the middle part 
the valve is undulate. Length, 0.018 mm; breadth, 0.0034. 
Strise 15 in 0.01 mm, not punctate. Uncommon in Biwa Lake. 

SYNEDRA VADCBKIU! Kits. Tar. CAPITELLATA Gran. 

Synedra Vaucherxte Ktitz. var. eapitellata Grun., Fa. Hubtedy, Bacil¬ 
lar. (1930) 161, fig. 194. 

Valve linear-lanceolate with attenuate and capitate ends. 
Length, 0.015 mm; breadth, 0.0082. Strise 18 in 0.01 nun. Be* 
ported from Kizaki Lake. 

BTNBDKA MINU8CUJLA Gnm. w. CAPITATA m. n#t. PliU 1, If. II. 

Differs from the type in its short capitate ends. Length, 0.02 
mm; breadth, 0.003. Strise 15 in 0.01 mm. Uncommon in Biwa 
Lake. 

SYNEDRA PARASITICA W. Sb. Plate I. I|. 11. 

Frafftlaria parasitica W. Sm., A. Schmidt, Atlas Diatom. (1913) pi. 
296, figs 79-80. 

A distinct species with lanceolate valve, enlarged in the middle 
and attenuate towards the ends. Length, 0.024 mm; breadth, 
0.0034. Strise 18 in 0.01 mm. Common in Biwa Lake. Re¬ 
ported from Kizaki Lake. 


Synedra acu* Ktttz., A. Schmidt, Atlas Diatom. <1014) pi. 303, flg. 7. 

Valve linear-lanceolate. Length, 0.09 mm; breadth, 0.005. 
Strise 12 in 0.01 mm. Common in fresh water. 

BYNEDRA NIPPON1CA BkTortMw. Plate 4. I>. IS 

Synedra ntppomca SXVOBTZOW, Diatoms Kizaki Lake (1936) pi. 1, fig. 
43. 

Valve small, lanceolate, enlarged in the middle, gradually 
attenuate towards the ends. Length, 0.0085 mm; breadth, 
0.0019. Strise 24 in 0.01 mm. Differs from the Kizaki speci¬ 
men in its coarser strise. 

EUNOTIA GRACHJ8 (Bur.) Rabh. Plate S. Sr. 12. 

Eunotia gracilis (Ehr.) Rabh., Fb. Hubtbdt, Bacillar. (1980) 186, fig. 
263. 

Valve linear, slightly curved, with parallel margins. Ends 
capitate. Length, 0.05 to 0.093 mm; breadth, 0.004 to 0.005. 
Strise 10 in 0.01 mm. Reported from Kizaki Lake. 
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VUNOTIA ntAKUPTA Kkr. tut. BIDKNS Oran. Pinto I, At* U. 

Eunotia prmrupta Ghr. var bidene Gran,, Fr. Hustbdt p Bacillar 
(1930) 174, fig, 213. 

Valve robust, genuflexed, biundulate with rostrate and trun¬ 
cate ends. Length, 0.083 mm; breadth, 0.013. Strise 8 in 0.01 
nun. Not common. 

EUNOTIA PECTINALIB (KtU.) R*kk. »«r. MINOR (Uts.) IUbh. 

Eunotia peetxnalis (KQtz.) Babh. var. minor (Ktttc.) Rabh., Fa. Hub- 
TEDT, Bacillar. (1980) 182, fig. 238. 

Valve linear, genuflexed, slightly gibbous in the middle, with 
short attenuate ends. Length, 0.034 mm; breadth, 0.0042. 
Striae 14 in 0.01 mm. Reported from Kizaki Lake. 

EUNOTIA PECTIN ALU (Klti.) Babh. rmr. MINOR (Etta.) Rabh. fa. IMPRRSSA (Bbr.I. 
Eunotia pectinalis (KUtz ) Rabh. var. minor (Ktitz ) Rabh. fo. tm- 
pretta (Hustedt), Bacillar. (1930) 182, %. 289. 

Valve reilexed. Length, 0.027 mm; breadth, 0.0065. Striie 
15 in 0.01 mm. Known from Aokiko Lake. 

EUNOTIA 8UDETICA (O. MUI > Bast. rar. NIPPONICA var. ■•». Flat. I. ■(. II. 

Valve genuflexed, gradually attenuate towards the ends. 
Ends slightly capitate, broad, rounded. Length, 0.037 mm; 
breadth, 0.005. Strise 6 in 0.01 mm. Differs from the type in 
its more elongate valves and wider strise. Uncommon. 

EUNOTIA VENERIS (Kits.) O. Mill. 

Eunotta veneris (KUtz.) O MU11, Fr. Hubtedt, Bacillar. (1980) 182- 
188, fig. 245. 

Valve linear, straight on the ventral side, reflexed at the dorsal 
side. Ends acute. Length, 0.0187 mm; breadth, 0.004. Strise 
15 in 0.01 mm. Uncommon. 

EUNOTIA LUNARU (Khr.) Graa 

Eunotia lunaris (Ehr.) Gran., Fa Hustedt, Bacillar. (1980) 183- 
184, fig. 249. 

Valve linear, lunate with parallel margins and rounded ends. 
Length, 0.052 mm; breadth, 0.004. Strise 15 in 0.01 mm. Re¬ 
ported from Kizaki Lake. 

ACT IN ELLA BRASILIEN8I8 Graa. 

Actinella braethensis Gran., Skvohtzow, Diatoms Kixaki Lake (1986) 

pi. 8, fig. 11. 

Valve linear, clavate, broad-capitate and apiculate at the apex, 
regularly attenuate towards the end. Length, 0.08 to 0.09 mm. 
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Not common. Reported from Kinski Lake, Chosen, and Hanka 
Lake. 

COCCONBIS PLACBNTULA (Dv.). 

Coeeoneit plaoentula (Ehr.) F*. Hostedt, Bacillar. (1980) 189, fig. 
260. 

Valve elliptical. Length, 0.04 mm; breadth, 0.025. Uncom¬ 
mon. Reported from Aokiko Lake. 

COCOOmmi PLACSNTULA <Sfcr.) tm. EUGLYPTA (Ehr.) Ctor,. 

Coeeoneit plaoentula (Ehr.) v*r. euglypta (Ehr.) Clave, Fa. Hubtedt, 
Bacillar. (1980) 190, fig. 261 

Differs from the type in its fine, longitudinal, undulating, 
blank bands. Length, 0.0085 mm; breadth, 0.0068. Uncommon 
in Biwa Lake. A fresh-water diatom. 

coccomn nAcnnruu <Khr.> w. urum (tta.t ctm. 

Coeeoneit plaoentula (Ehr.) var. lineata (Ehr.) Clave, Fa Hdstidt, 
Bacillar. (1980) 190, fig. 262. 

Valve elliptical, crossed by fine, longitudinal, undulating, blank 
bands. Length, 0.024 mm; breadth, 0.014. Reported from Ki- 
zaki Lake. 

COCCONBIS mSCULUB Mn. var. NIPPONICA var. Mr. Plata 4. Sc. IS. 

Broader and smaller than the type form. Length, 0.014 mm; 
breadth, 0.01. Striae 10 in 0.01 mm. Cocconeis dieculue is 
known from bottoms of European lakes, 
ooccomas Dnmnrr a Put. 

Coeeoneit dxmtnuta Pant., Fa Hdbttot, Bacillar. (1980) 191-192, flg. 
266. 

Valve elliptical. Length, 0.01 mm; breadth, 0.0085. Lower 
valve with very fine atrise, upper valve with more-robust stria- 
tion. Striae 18 in 0.01 mm. Reported from Aokiko and Kizaki 
Lakes. Known from European lakes. 

KU COCCONEIS ONBGENBIS WU. aad Kalka. Plato I. In- 4 u< t. 

Eueoeeoneie onegentit Wislouch and Kolb*, New diatoms from 
Russia (1916) Joum. Microbiol. 3: 169-271, pL 8, flga 6, 6; Boitrige 
sur Diatomeenflora dee Onego-Sees (1927) 88, 72, pi. flga 2, 8. 

Valve robust, lanceolate, broad-undulate at the middle, grad¬ 
ually attenuate towards the ends. Length, 0.03 mm; breadth, 
0.015. Upper valve with radiate striae. Central area oblique, 
rectangular from one side, dilated on the other side. Axial 
area narrow, filiform. Lower valve rectangular, with a broad 
stauros, widened and truncate outwards. Striae punctate, 18 in 
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0.01 mm. Uncommon. Known from Onega Lake, northern 
Europe, Russia. 

ACHNANTHES MINUTIBIUMA Kite. 

Aehnanthee minutisrima Kilts., Pa. Hcstedt, Bacillar. (1980) 198, fig. 
274. 

Valve linear-elliptical, attenuate towards the ends. Length, 
0.018 mm; breadth, 0.002. Striae 80 in 0.01 mm. Reported 
from Kizaki Lake. Common in Biwa Lake. 

ACHNANTKE8 HAUCKIANA Cnra. w. NIPPON1CA n>. m. Plate *, ««. 11. 

Differs from the type in its rounded ends and slightly un¬ 
dulated middle part. Length, 0.011 mm; breadth, 0.008. Striae 
12 in 0.01 mm, more distinct in the middle part of the valve. 
Uncommon. 

ACHNANTHES CLEVEI Gram. Plato 1. •>. 1- 

Aehnanthee Clevei Grnn., Pa. Hvotedt, Bacillar. (1980) 208, fig. 294. 

Valve elliptical-lanceolate with attenuate ends. Length, 0.012 
mm; breadth, 0.0058. Upper valve with a narrow, linear, axial 
area, with robust striae, 12 in 0.01 mm. Lower valve with out¬ 
ward-dilated central area. Striae radiate, punctate, 24 in 0.01 
mm, in the middle of unequal length. Common. Reported from 
Aokiko Lake. 

ACHNANTHES CLEVEI Graa. nt. NIPPONICA Skrartotw. Plato I. If. «. 

Aehnanthee Clevei Grun. vmr. nipponvsa Skvobizow, Diatoms Kizaki 
Lake (1980) pL 2, fig. 24. 

Valve long-elliptical with attenuate endB. Length, 0.027 mm; 
breadth, 0.0068. Striae of the upper valve 9, of the lower valve 
21, in 0.027 mm. Known from Kizaki Lake. 

ACHNANTHES PINNATA Hast. nr. JAPONICA HaatoSt. 

Aeknanthee pinnate Hunt. vmr. japoniea Hubtedt, Bacillar, ana dem 
Aoldkosee in Japan 161, pi. 6, flgs. 12, IS. 

Valve minute, ovate with rounded ends. Length, 0.006 mm; 
breadth, 0.0027. Striae 22 in 0.01 mm. Reported from Aokiko 
and Kizaki Lakes. The type is known from central Asia. 

ACHNANTHES PEKAGAIAU Ena ao4 HarlbaaA. 

Aeknanthee Peragallii Brim and Heriband, Fb. HdstEDT, Bacillar. 
(1980) 207, ilg. 800. 

Valve lanceolate with abruptly attenuate and capitate ends. 
Length, 0.01 mm; breadth, 0.006. Reported from Aokiko and 
Kizaki Lakes. 
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ACHNANTHES LINEAJUS W. Smith It. HDtUTA fa. »•». 

Differs from the type in its smaller size. Valve linear-ellipti¬ 
cal, slightly siliceous. Length, 0.0068 mm; breadth, 0.002. The 
type was reported from Aokiko and Kizaki Lakes. 

ACHNANTHES AFF1N1S Gran. Plate I, l|. II. 

Aehnanthes afflnis Grun., Ps. HUSTEDT, Bacillar. (1980) 199, fig. 282. 

Valve linear-lanceolate, enlarged in the middle part, attenuate 
and capitate. Length, 0.012 mm; breadth, 0.0025. Strise very 
fine, 30 in 0.01 mm. Uncommon. 

ACHNANTHES BLASOLETTIANA Kits. Plate t. la. 14. 

Aehnanthes Biasolcttiana Kfits., Fa. HUSTEDT, Bacillar. (1930) 199, 
ftg. 289. 

Valve broad linear-elliptical, undulate in the middle, broadly 
rounded at the ends. Length, 0.012 mm; breadth, 0.0053. 
Strise very fine, 30 in 0.01 mm. Uncommon. 

ACHNANTHES LAN CEO LATA Bnfc. 

Aehnanthes lancealata Breb., Fa. HuSTEDT, Bacillar. (1980) 207, fig. 
806a. 

Valve lanceolate-elliptical with broad ends. Length, 0.012 
ram; breadth, 0.005. Strise 15 in 0.01 mm. Reported from 
Aokiko and Kizaki Lakes. Common in Biwa Lake. 

ACHNANTHES LANCEOLATA Bnh. ear. KOBTKATA Bart. 

Aehnanthes lanceotata Breb. var. rostrata Hustedt, Bacillar. (1980) 
208, fig. 8066 

Valve with rostrate ends. Length, 0.009 mm; breadth, 0.005. 
Strise 12 in 0.01 mm. Reported from Kizaki Lake. 

ACBANANTHKS LANCEOLATA Bnh. var. BLUPTICA Claw 

Aehnanthes lanceolate Breb. var. elUptiea Cleve, Fa. Hustedt, Bacil¬ 
lar. (1980) 208, fig. 306*. 

Valve broad-elliptical. Length, 0.015 mm; breadth, 0.0068. 
Known from Kizaki Lake. 

ACHNANTHKS LANCEOLATA Bnh. Tar. NIPPONICA Skwrtasv. 

Aehnanthes lanceolate Breb. var. nipponiea Skvobtzow, Diatoms Ki¬ 
ra ki Lake (1986) pL 12, fig. 18. 

Valve broad-lanceolate, slightly gibbous in the middle, obtuse. 
Length, 0.015 mm; breadth, 0.065. Strise 12 in 0.01 mm. Dif¬ 
fers from the type in its short valves. Common in Biwa Lake. 
Reported from Kizaki Lake. 
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ACHNANTBE8 EXIGUA Gnu. nr. DtDICA Skvwtanr. 

Achnanthea exigua Grun. var. indiea Skvobtsow, Diatom* from Cal¬ 
cutta (1936) pi. 1, fig. 3. 

Valve slightly siliceous, short. Length, 0.0076 mm; breadth, 
0.0042. Reported from Calcutta and Kizaki Lake. 

RROICOSPBKNIA CUBVATA (Kits.) Gnu. put* *, If. 14. 

Rhoioosphenia eurvata (Kfltx.) Grun., Fb. Hubtedt, Bacillar. (1930) 
211, fig. 811. 

Valve linear, clavate, attenuate towards the ends. Length, 
0.042 mm; breadth, 0.0068. Striae 12 in 0.01 mm. Known from 
Aokiko and Kizaki Lakes. 

BHOICOSPBEN1A CUBVATA (Kits.) Oran. w. MAJOR CUv*. Plato T. I*. I. 

Rhoicosphenta eurvata (Ktttz.) Grun. var. major Clkvx, Synopsis Na* 
vicul. Diatoms 2 (1895) 166. 

Larger than the type. Length, 0.078 nun; breadth, 0.0085. 
Striae 11 in 0.01 mm. Known from Pitt River, Oregon, North 
America. Not common in Biwa Lake. 

AMPHIPLKURA PELLUCID A Kits. Tar. RJ5CTA KJttea. 

Amphxpleura peUucida Ktttx var. recta Kitton, P. Clxve, Synopsis 
Navicul. Diatoms (1894) 1, 127; Skyortzow, Diatoms Kizaki Laka 
(1936) pi. 3, fig. 6. 

Valve linear with gently cuneate ends. Length, 0.25 mm; 
breadth, 0.017. Known from Kizaki Lake, Nippon, and from 
southern China. Found by Kitton in stomachs of Nipponese 
oysters. A fresh-water species. 

PRUSTULIA RHOMBOID E8 (EJu.) to T..I n>. SAXONICA dtokfc.) to T*»l to. NIPPO- 
NICA to. m.T. PUt* «, «*. 14. 

Valve elliptical, attenuate. Length, 0.034 mm; breadth, 0.011. 
Differs from the type in its broader valves. Not common. 

PRUSTULIA RBOMBOIDB8 (Ur.) to T«nl rar. AMPBIPLRUBOIDRS Gnm. 

Fru»tv.lia rhomboid e a (Ehr.) de Toni var. amphipleuroidet Grun., Fb. 
Hustrdt, Bacillar. (1930) 221, fig. 326. 

Valve lanceolate, narrow. Length, 0.105 mm; breadth, 0.019. 
Reported from Aokiko and Kizaki Lakes. 

PRUSTULIA VULGARIS nw.lt. ru. A8IATICA Skmto*. Ftoto *,!*.*. 

Fnutulia vulgaris Thwait. var. aaiatica Skvortzow, Diatom* from 
N. Manchuria (1928) 42, pi. 2, fig. 12. 

Valve linear-lanceolate with obtuse, truncate, and broad ends. 
Length, 0.044 mm; breadth, 0.008. Reported from Manchuria 
and Ceylon. 
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QYBOSIOMA KUTMNGII (Ursa.) cam. 

Gyrorigma Kutzingi t (Grun.) Cleve, Fa. HusnDT, Bacillar. (1980) 
224, flg. 883. 

Valve sigmoid, gradually attenuate towards the ends. Length, 
0.105 mm; breadth, 0.0018. Longitudinal strie 21, transverse 
striae 26, in 0.01 mm. Reported from Aokiko and Kizaki Lakes. 

GYEOBIGMA ACUMINATUM (Kits.) KaMu 

Gyrorigma acuminatum (Kilts.) Rabh., Fa. HusnDT, Bacillar. (1930) 
222, flg. 829. 

Valve large and robust. Length, 0.184 mm; breadth, 0.02. 
Longitudinal and transverse striae 18 in 0.01 nun. Known from 
Kizaki Lake. 

GYBOaiGMA SKNCSan (W. Barith) Ctora w. NODimtA Gram. Plat* a If. 4. 

Gyrorigma SpencerU (W. Smith) Cleve var. nodifera Grun., Fa Hub- 
hot, Bacillar. (1980) 226, fig. 887. 

Valve robust, broad, with rounded, oblique ends. Length, 
0.122 mm; breadth, 0.017. Longitudinal Btrise 24, transverse 
22 to 24, in 0.01 mm. The transverse striae in the middle part 
of the valve radiate. Not common. Known from fresh waters. 

CTMSICMA ATTINUATUM (Kits.) lakh. var. NIFFONICA var. aw. Plata T, •«. 1. 

Valve broad-linear, slightly sigmoid with attenuate ends. 
Length, 0.168 to 0.16 mm; breadth, 0.0187 to 0.0192. Longitu¬ 
dinal striae narrow, 21 to 24 in 0.01 mm, in the middle part 
radiate. Central area oblique, terminal area distinct, obliquely 
enlarged. Seems to be a distinct species. Not c ommo n. Dif¬ 
fers from the type in having coarser transverse striae. 

CALOMK1B BACOXUM (Oram.) Mataaah. 

Caloneir baeiUum (Grun.) Uaraoch., Fa. Hustsdt, Bacillar. (1980) 
286, flg. 860a. 

Valve linear or linear-lanceolate with parallel margins and 
rounded ends. Length, 0.087 mm; breadth, 0.007. Striae 18 in 
0.01 mm. Uncommon. 

CALONSIS BAC1LLUM (Graa.) Maraaah. nr. LANCRTULA (Bahais.) Haatodt. Plato t. 
If. I. 

Calonei* baeiUum (Grun.) Meresch. var. laneettula (Schulx.) HUB- 
nsr, Bacillar. (1980) 286, flg. 861. 

Valve lanceolate. Length, 0.018 to 0.084 mm; breadth, 0.004 
to 0.0085. Striae 24 to 26 in 0.01 mm. Reported from Aokiko 
Lake. 
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CALONEIS BACILLUM (Gram.) Hank. rar. UMCIRDU (Sekmls.) Brat. It. DENSI- 
STRIATA ft. mv, Plata 7, If, I U 

Valve lanceolate with attenuate ends. Length, 0.034 mm; 
breadth, 0.0086. Strise very fine, about 35 to 40 in 0.01 mm. 
Differs from variety lancettula in its fine striae. Not common. 

CALONEIS S1LICULA (Kfcr.) Ckr* m. TUMIDA Ini 

Calowin Biltcttla (Ehr.) Cleve v»r. tumida Humn, Bacillar. (1980) 
218, fig. 867. 

Valve robust, undulate with attenuate ends. Length, 0.072 
to 0.09 mm; breadth, 0.013 to 0.015. Reported from Kizaki 
Lake. 

CALONB18 SILICULA Bur. mar. BAICALEN8IS Ikr. uU Mam- Plata (. 1(. I. 

Calonti* tilicuia Ehr. var. baioaletuu Sxvosmow and Mates, Con* 
tribnt Diatom, of Baikal Lake (1928) 12, pL 1, fig. 44. 

Valve linear-triundulat£. Length, 0.04 to 0.052 mm; breadth, 
0.0068 to 0.0076. Strise 20 to 24 in 0.01 mm. Differs from var¬ 
iety KjeUmaniana Grun. in its coarser striae. Reported from Ki- 
zaki Lake. 

CALONEIS SILICULA (Hr.) Clara rar. TBUNCATULA Gram. 

Ccdoneis nlietda (Ehr.) Cleve var. truneatula Grun., Fa. Hubtcdt, 
Bacillar. (1980) 288, fig. 8646. 

Valve linear, slightly attenuate with broad rounded ends. 
Length, 0.045 mm; breadth, 0.01. Reported from Kizaki Lake. 

CALONEIS PUNCTATA a» mar. Plata I. If. It. 

Valve broad, linear-elliptical with broad ends and enlarged 
middle part. Length, 0.018 mm; breadth, 0.006. Strise punc¬ 
tate, almost parallel, 15 in 0.01 mm. Puncta about 25 to 80 in 
0.01 mm. Axial and central areas very narrow. Median line 
straight. Uncommon. A form akin to Caloneia Zacharuui 
Reichelt 

CALONEIS N1PPONICA •». Bar. Plata I, •>. T| Plata S, Sr. *: Plata 4, U- 14. 

Valve linear-biundulate with broadly truncate and rounded 
ends. Length, 0.042 to 0.06 mm; breadth, 0.007 to 0.01. Cen¬ 
tral area a broad stauros. Strise radiate, 17 to 18 in 0.01 mm. 
Median line straight, axial area linear and slightly enlarged. 
This new species is akin to Caloneis columbiensis Cleve, found 
in Columbia River, Oregon, and to the marine diatom C. clavi- 
gera Cleve. Common in Biwa Lake. 
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MEtDlUM DITBIUM (Kkr.) Clm tm. CONSTRICT* Hutott. Plato 8, if. IS. 

Neidium dubium (Ehr ) Cleve fo. constrieta Hvbtut, Bacillar. (1980) 
246, fig. 8846. 

Valve linear, minute. Length, 0.037 mm; breadth, 0.01. 
Striae very fine, 24 to 28 in 0.01 mm. Common. 

NEIDIUM HITCHCOCKII Ehr. 

N odium Hitehcockxi Ehr., A. Schmidt, Atlas Diatom. (1877) pi. 49, 
fig*. 35, 36. 

Valve triundulate. Length, 0.051 mm; breadth, 0.013. Com¬ 
mon. Reported from Aokiko and Kizaki Lakes. 

NKIDIUM 1BIDIS (Kkr.) Cl*r«. 

Neidium indie (Ehr.) Cleve, Fa. Hustedt, Bacillar. (1930) 246, fig. 
879. 

Valve linear-lanceolate, attenuate towards the ends. Length, 
0.049 to 0.01 mm; breadth, 0.018 to 0.025. Striae 16 to 20 in 
0.01 mm. Uncommon in Biwa Lake. Known from Aokiko 
Lake. 

NKIDIUM OBLIQUESTRIATUM A. 8. PIate i. I(. It. 

Neidium obiujueetrxatum A. Smith, A SCHMIDT, Atlas Diatom. (1877) 
pi. 49, figs. 41, 42. 

Valve triundulate with truncate ends. Length, 0.068 to 0.0153 
mm; breadth, 0.012 to 0.025. Striae oblique, 18 to 24 in 0.01 
mm. Median line straight, axial area linear. Uncommon in 
Biwa Lake. Reported from Demerara River, Brazil, and from 
Aokiko Lake, Nippon. 

NKIDIUM OBLIQUESTRIATUM A. S. r.r N1PPONICA Sknrtn*. 

Neidium obhqueetriatum A. S. var. mppontea Skvobtzow, Diatoms 
Kizaki Lake (1936) pi 4, fig 22. 

Valve lanceolate with attenuate ends. Length, 0.068 mm; 
breadth, 0.017. Striae oblique, 21 in 0.01 mm. Common. Re* 
ported from Kizaki Lake. 

NB1DIUM OBLIQUK8TRIATUM A. 8. m. BLONGATA w. MI. Plate I, tg. 1. 

Valve linear-lanceolate or linear-elliptical, gradually atten¬ 
uate to the ends. Length, 0.086 mm; breadth, 0.015. Striae 
oblique, 21 to 24 in 0.01 mm. Central area broad, oblique. 
Differs from the type in its elongate, not triundulate, valves. 
Common. 

DIFLONBIB OVAUS (HUm) Ckn. 

Diploneui ova lie (Hilse) Cleve, Fit. Husttot, Bacillar. (1980) 249, 
fig. 390. 

Valve broad-elliptical with rounded ends. Length, 0.042 mm; 
breadth, 0.023. Central area broad. Striae radiate, 10 in 0.01 
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mm. Puncta 12 in 0.01 mm. Not common. Reported from 
Aokiko and Kizaki Lakes. 

DIPLONBIS OVALIS (Hilaa) Clara n>. OBLONGELLA (NaagaU) Clara. Plata X, Is. U. 

Diploneit ovalit (Hilse) Cleve var. oblongella (Naegeli) Clave. Fa. 
Hustedt, Bacillar. (1980) 249, flf?. 891. 

Valve linear with rounded ends. Length, 0.046 to 0.091 mm; 
breadth, 0.017 to 0.027. Strise radiate, 8 to 9 in 0.01 mm. 
Puncta 15 in 0.01 mm. Reported from Aokiko and Kizaki 
Lakes. Common in Biwa Lake. 

DIPLONBIS OVAL1B (Hilaa) Clara rar. OBLONGELLA (NaasaU) Clara fa. NIPPONICA 
fa. aar. PUta X. f(. XX. 

Valve small, elliptical. Length, 0.02 mm; breadth, 0.0085. 
Strise 8 in 0.01 mm. Puncta very fine. Differs from the type 
in its short valve. Not common. 

DIPLONBIS OVALIS (HUaa) Clara rar. BIPUNCTATA rar. nor. Plato X, is- 1. 

Valve broad-elliptical, undulate, attenuate towards the ends. 
Length, 0.03 mm; breadth, 0.02. Strise bipunctate, 8 to 9 in 0.01 
mm. Differs from the type in its bipunctate strise. Common. 
Reported by F. Hustedt from Aokiko Lake and related to Di- 
ploneis ovahs. 

DIPLONBIS OVALIS (Hilaa) Clara rar. NIPPONICA rar. nar Plato 4. I| 11. 

Valve elliptical with attenuate ends. Length, 0.076 mm; 
breadth, 0.028. Strise 8 in 0.01 mm. Puncta 15 in 0.01 mm. 
Differs from variety oblongella in its elliptical valve. Un¬ 
common. 

DIPUINE1S BM1THII <Bral>.) Clara rar. NIPPONICA SkrorUaw 

Diplonei « Smithu (Breb.) Cleve var nipponica Skvortzow, Diatoms 
Kizaki Lake (193G) pi. 2, figs 1, 9. 

Valve elliptical. Length, 0.06 to 0.085 mm; breadth, 0.03 to 
0.04. Differs from the type m its more elongate and attenuate 
ends. Known from Kizaki Lake. 

DIPLONBIS MABGINBSTKIATA HutoXt rar NIPPONICA rar. nar PUta 4. Ig. X. 

Valve linear-elliptical with broad, rounded ends. Length, 
0.039 mm; breadth, 0.0136. Strise 17 in 0.01 mm. Central area 
rectangular. Differs from the type in its strise, from axial area 
to the margin, being without interruption. The type species is 
reported from Aokiko Lake. 
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NPLONEU PUELLA (Schwa.) Clm 

Diploneit pueUa (Schura.) Clew, Fa Hustkdt, Bacillar. (1880) 850, 
fig. 894. 

Valve elliptical, small, with broad ends. Length, 0.02 mm; 
breadth, 0.01. Striae radiate, 10 in 0.01 mm. Common. Re¬ 
ported from Kizaki Lake. 

BTAUBONBIS ANCKP8 Ehr. w. SIBIBICA Cm. 

Stauroneit ancepe Ehr. var. tibirica Gran., Cubvb and Gkunow, Arc- 
tische Diatomeen (1880) pi. 8, fig. 65. 

Valve linear-lanceolate with gradually attenuated ends. 
Length, 0.051 mm; breadth, 0.013. Central area a broad stau- 
ros widened and truncate outwards. Rare. 

RTAUaONXIB ANCBPS Khr. tw. HTALINA Bra aa« Pwudb. 

Stauroneit ancept Ehr. var. kyaltna Bran and Peragallo, Pa. HtJS- 
TttT, Bacillar. (1980) 256, fig. 408. 

Valve lanceolate with long-acuminate ends. Length, 0.054 
mm; breadth, 0.01. Striee very flne, about 30 in 0.01 mm. Un¬ 
common. 

STAUBONBIS PHOtNICKNTEKON Khr. 

Stauroneit phcenieenteron Ehr., Fb. Hubrdt, Bacillar. (1980) 256, 
fig. 404. 

Valve lanceolate with obtuse ends. Length, 0.095 mm; 
breadth, 0.017. Strise radiate, 18 in 0.01 mm. Common. Re¬ 
ported from Aokiko and Kizaki Lakes. 

STAUBONBIS SMITHII Ora. var. BHOMBICA Mvtotor. Plato I. If. T. 

Stauroneit Smith# Gran. var. rhombiea Mweru, Beitrftge rar Bacil¬ 
lar. Japans. (1980) 228, pi. 8, fig, 6. 

Valve rhombic-lanceolate, reflexed in the middle part. Length, 
0.013 mm; breadth, 0.005. Striae 25 in 0.01 mm. Our spec¬ 
imens are smaller than the type from Tokyo. 

STAUBONBIS SMITHII Gnu. var. INCI8A Paat. 

Stauroneit SmithU Gran. var. incua Pant, Fa Hustbdt, Bacillar. 
(1980), 261, fig. 421. 

Valve lanceolate-elliptical. Margins not undulate. Length, 
0.032 mm; breadth, 0.0068. Reported from Kizaki Lake. 

NAVICULA MUTICA Kite. var. NIPPONICA var. aav. Plato «. Sa. 1*. 

Valve elliptical with broad ends. Length, 0.032 mm; breadth. 
0.01. Strise 18 in 0.01 mm. Puncta 20 in 0.01 mm. Differs 
from the type in its broad valve and cuneate ends. Uncommon. 
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NAVICULA PUPULA Ette. nr. CAPITATA Hwtedt. 

Navieula papula KQt*. v»r. eapitaia Hubtbdt, Badlltr. (1980) 281, 
fig. 467c. 

Valve linear, slightly undulate, at the ends capitate. Length, 
0.039 mm; breadth, 0.009. Reported from Kizaki Lake. 

NAVICULA PUPULA Ob. »»r. RKCTANGULAKU (Gn«.) Dm. 

Navieula papula Kfltx. var. rectangular!* (Greg.) Grun., Fa. Hustbdt, 
Bacillar. (1080) 281, ftg. 4676. 

Valve linear-rectangular, ends broad. Length, 0.059 mm; 
breadth, 0.012. Common. Reported from Kizaki Lake. 

NAVICULA LAMBDA Ctort var. NIPPONICA w. an. Plate «, U- li. 

Valve linear with parallel margins, broad with obtuse ends. 
Length, 0.044 to 0.068 mm; breadth, 0.01 to 0.014. Median line 
in a thick siliceous rib. Central area broad. Striae radiate, 12 
to 13 in the middle, 15 to 18 at the ends, in 0.01 mm . The type 
has constricted valves and is known from Demerara River, South 
America. 

NAVICULA BUBHAMULATA Cm. Plate I. •(. 1*. 

Navieula eubhamulata Grun., Fa. Hustedt, Bacillar. (1930) 282, fig. 
468a. 

Valve linear-elliptical with broad rounded ends. Length, 
0.012 mm; breadth, 0.005. Striae slightly radiate, 25 in 0.01 
mm. Axial area very narrow. Median line curved at the ends. 
Not common. A fresh-water species. 

NAVICULA SUBBAMULATA Gnm. Tar. PARALLEL* Tar. b*t Plate (. It. 11 

Valve broad-linear with parallel margins and broad, rounded, 
and obtuse ends. Length, 0.017 mm; breadth, 0.005. Stria 18 
to 20 in 0.01 mm. Median line straight. Axial area narrow. 
Differs from variety undulata Hust. in its parallel margins and 
wider stria. Uncommon. 

NAVICULA CBUCICULA <W. Smith) D*nkla var. OBTU8ATA Gnm. Plato A ftf. 9. 

Navieula eruetcula (W. Smith) Donkin var. obtwwta Grun., Fa. Hus- 
tsdt, Bacillar. (1980) 284. 

Valve broad-lanceolate with slightly attenuate ends. Length, 
0.027 mm; breadth, 0.01. Stria radiate, 24 in the middle, 30 
at the ends, in 0.01 mm. Axial area narrow, central area some¬ 
what dilated in the middle part. Uncommon. A brackish-water 
diatom. 
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NAVICULA ATOKUB (KmuD Cm. 

Navicuia atomut (Nugtli) Gras., fi Bnnwr, Bacillar. (1980) 288, 

fig. 484. 

Valve elliptical with rounded ends. Length, 0.0085 mm; 
breadth, 0.0042. Strise 25 in 0.01 mm. Common in fresh water. 

NAVICULA PSBUDOSCUTIPOB1US Bat 

Navicuia paeudoeeutifonnia Humor, Bacillar. (1980) 291, fig. 498. 

Valve broad-elliptical, almost round, with broad rounded ends. 
Length, 0.012 mm; breadth, 0.01. Axial area very narrow, 
central area somewhat dilated. Median line straight. Stria 
radiate, in the middle alternately longer and shorter. Common 
in northern Europe. Reported from Kizaki Lake. 

NAVICULA CBYPTOCSPHALA Kite. 

Navicuia cryptocepkala Kfltx., Fa Humor, Bacillar. (1980) 296, fig 
496. 

Valve lanceolate with attenuate ends. Length, 0.019 to 0.025 
mm; breadth, 0.0042 to 0.005. Axial area narrow, widened in 
the middle part. Stria radiate, 15 to 18 in 0.01 mm. Not com¬ 
mon. Reported from Kizaki Lake. 

NAVICULA KHTNCHOCEPHALA Etta. 

Navicuia rhynchocephala Katz, Fa Hustedt, Bacillar. (1930) 296, 
fig. 601. 

Valve lanceolate with long ends. Length, 0.039 mm; breadth, 
0.01. Central area broad. Stria radiate, 13 to 14 in 0.01 mm. 
Not common. Reported from Aokiko and Kizaki Lakes. 

NAVICULA BOSTBLLATA IHl rar. BIWENBIB Tar. aar. Plata 3. I*. 14. 

Valve lanceolate with gradually attenuate ends. Length, 
0.025 to 0.027 mm; breadth, 0.005. Axial area narrow. Cen¬ 
tral area dilated. Strise 11 to 15 in 0.01 mm. Differs from the 
type in its regular lanceolate valves and coarser striae. Un¬ 
common. 

NAVICULA COBTULATA Gran. fa. CUBTA fa. mt. Plata i. | c 11. 

Valve broad, rhomboid-lanceolate. Length, 0.009 mm; 
breadth, 0.0042. Strise robust, radiate, 10 in 0.01 mm. Central 
area a broad rectangular stauros. Our specimens are shorter 
than the type. Navicuia costulata is known from the bottoms of 
European lakes. 

NAVICULA COSTULATA Cron. Tar. NIPPONICA Tar. nor. Plate t. U. It. 

Valves rhomboid-lanceolate with subrostrate ends. Length, 
0.012 mm; breadth, 0.0042. Strise robust, almost parallel, 9 in 



•i,» Skvortzow: Diatoms from Biwa Lake 278 

0.01 mm. Differs from the type in its subrostrate ends. Com¬ 
mon. 

NAYICULA COSTULATA Gras. nr. nNUUMMTBlS nr. nr. rut* I. h. H- 

Valve lanceolate, undulate at the middle, long-attenuate at the 
ends. Length, 0.027 mm; breadth, 0.007. Costae radiate, 6 in 
0.01 mm. Central area a wide stauros. Differs from the type 
in its elongate ends. Uncommon. 

NAVICULA BADI08A Kits. fa. HIPPONICA 1m. mmr. PUU I. Ig. *» PUto I. Ig. Mi 

Valve narrow-lanceolate, gradually attenuate, acuminate. 
Length, 0.04 to 0.042 mm; breadth, 0.0068 to 0.0086. Axial 
area narrow, linear, dilated in the middle. Striae radiate, not 
lineolate, 8 to 11 in 0.01 mm. Differs from the type in its nar¬ 
rower valves. The type is known from Aokiko Lake. 

NAVICULA PKRKGKINA (Khr.) Kits. rsr. HIPPONICA far. mmr. PUto «,•*.*. 

Valve lanceolate, parallel in the middle part with abruptly 
attenuate ends. Length, 0.066 mm; breadth, 0.012. Striae ra¬ 
diate, lineolate, 6 to 8 in 0.01 mm. Central area broad. Differs 
from the type in its parallel margins and abruptly attenuate 
ends. Not common. 

NAVICULA 1RNISCULUS Selma*. PUto 4. Ig. Tj PUto I. If. II. 

Valve elliptical-lanceolate, broad in the middle and gradually 
attenuate towards the ends. Length, 0.027 to 0.042 mm; breadth, 
0.01 to 0.012. Striae radiate, lineolate, in the middle alternately 
longer and shorter, 8 to 11 in 0.01 mm. Common. Reported 
from Kizaki Lake. 

NAVICULA KKINBAKDTII Gras. 

Navieula Retnhardtii Gran., F*. Hustkdt, Bacillar. (1980) 801, fig. 
519. 

Valve elliptical with broad, obtuse ends. Length, 0.061 mm; 
breadth, 0.015. Striae radiate, lineolate, 7 to 8 in 0.01 mm. Not 
common. A fresh-water species. 

NAVICULA PALAiatKNSIS Grwa. Tar. NtPPONICA 8kr*rt*»w. PUto i. Kg. t 

Navieula falaieietuia Grun. var. nippomea SKVOBTZOW, Diatoms Ki¬ 
ss Id Lake (1936) pL 6, fig. 15. 

Valve linear-lanceolate with parallel margins and subrostrate 
ends. Length, 0.015 mm; breadth, 0.005. Axial area almost 
round. Striae slightly radiate, 18 in 0.01 mm. Differs from 
the type in its short valves. Reported from Kizaki Lake, 
im—* 
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NAVICULA DICEPBALA (Ehr) W. Stotth w. NEGLECTA (ErawA*) Bmt PM* i, 
«c. u. 

Navieula dteephala (Ehr.) W. Smith var. neglecta (Kr*uke) Hus- 
tedt, Bacillar. (1980) 808, fig. 627. 

Valve broad-linear, or linear-lanceolate, triundulate with ros¬ 
trate ends. Length, 0.018 mm; breadth, 0.0068. Stria radiate, 
16 in 0.01 mm. Central area rectangular. The type was re¬ 
ported from Aokiko Lake. Uncommon. 

NAVICULA PLACENTULA (Ehr.) Cm. Plato 7. •(. T. 

Navieula plaeentvla (Ehr.) Gran., Fb. Huettot, Bacillar. (1980) 808, 
fig. 682. 

Valve elliptical-lanceolate with rostrate ends. Length, 0.027 
mm; breadth, 0.0086. Striae radiate, not punctulate, 9 to 10 in 
0.01 mm. Rare. 

NAVICULA PLACENTULA (Ehr.) Qraa. fa. ROflTRATA A. Kara*. 

Navieula plaeentula (Ehr.) Gran. fo. ro ttrata A. Mayer, Fa. Hus- 
1EDT, Badllar. (1980) 808-804, fig. 688. 

Valve elliptical-lanceolate with rostrate ends. Length, 0.04 
mm; breadth, 0.017. Stria 10 in 0.01 mm. Reported from 
Kizaki Lake. 

MAVICULA GASTBUM Ehr. fa. N1PPONICA fo. aav. Plato I. lx. «. 

Valve broad elliptical-lanceolate with rostrate ends. Length, 
0.29 mm; breadth, 0.01. Stria radiate, 10 to 11 in 0.01 mm, 
in the middle alternately longer and shorter. Differs from the 
type in its rostrate ends. Not common. 

NAV1CULA EXIGUA (Graf.) O. MUL 

Navieula exigua (Greg.) O. MOIL, Fa Hubtedt, Bacillar. (1980) 805, 
fig. 688. 

Valve elliptical-lanceolate with abruptly attenuate and cap¬ 
itate ends. Length, 0.02 mm; breadth, 0.006. Stria radiate, 
in the middle alternately longer and shorter, 16 in 0.01 mm. 
Reported from Aokiko and Kizaki Lakes. 

NAVICULA LANCEOLATA (AxmrA) Ktte. w. NIPPONICA nr. mt. PM* *, If. Ill 

Plato T. If. I. 

Valve narrow, lanceolate, gradually attenuate. Length, 0.066 
to 0.091 mm; breadth, 0.0068 to 0.01. Stria 10 to 11 in 0.01 
mm. Differs from the type in its narrow valves. Navieula 
lanceolate is known from Aokiko Lake. 
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NAVICVLA LANCIO LATA (Acarih) Ut*. Tar. CTMBVLA (Duk.) Om 

Navieula laneeolata (Agardh) Ktit*. var. cymbalo, (Oonk.) Clere, Van 
HIUHCK, Synopsis (1880-1881) pL 7, fig. 82. 

Valve lanceolate with long-acuminate ends. Length, 0.051 
mm; breadth, 0.01. Striae in the middle 8, at the ends 10, in 
0.01 mm. Known from Kizaki Lake. Common in Biwa Lake. 

NAVICVLA BABTA Put. 

Navieula Aosta Pont., Fa. HusTEKT, Bacillar. (1980) 800, fig. 841; 
Skvobtzow, Diatoms Kisald Lake (1936) pi. 6, fig. 1. 

Valve lanceolate with attenuate and slightly enlarged ends. 
Length, 0.127 mm; breadth, 0.018. Striae 6 in 0.01 mm. Very 
common in Biwa Lake. Known from Europe, as a fossil in 
Hungary, and from Aokiko and Kizaki Lakes, Nippon. 

NAVICVLA BABTA Put Tar. GRACILIS T«r. ut. Plato T. Sc- S. 

Valve with long-attenuate ends. Length, 0.061 mm; breadth, 
0.01. Striae radiate, lineolate, 9 in 0.01 mm. Differs from the 
type in its gradually attenuate ends and smaller size. A form 
related to Navieula laneeolata var. cymbula. Not common. 

NAVICVLA UNDVLATA to H>. Plato 4. Sc. >1 Plato 7. St. «. 

Valve elliptical-lanceolate, triundulate with attenuate ends. 
Length, 0.054 to 0.064 mm; breadth, 0.018 to 0.015. Striae ra¬ 
diate, lineolate, 7 to 8 in 0.01 mm. Axial area narrow, central 
area rounded. A species related to Navieula hasta Pant. 

NAVICULA TUBCULA (Rfcr.) Graa. Tar. DEN8I8TBIATA Tar. BOY. Plato 4, Is. S. 

Valve elliptical, attenuate and capitate. Length, 0.024 to 
0.025 mm; breadth, 0.007 to 0.01. Striae crossed by four, broad, 
longitudinal, undulate bands, 20 to 24 in 0.01 mm. Differs from 
the type in its coarser striae. Uncommon. 

NAVICVLA PV8IO Ctora. 

Navieula Patio Cure, Synopsis Navicul. Diatom. (1886) 9, pi. 2, fig. 3. 

Valve elliptical with broad rostrate ends. Length, 0.017 mm; 
breadth, 0.0076. Striae fine, about 24 to 28 in 0.01 mm. Com¬ 
mon. Known from Rotorua Lake, New Zealand, and Aokiko 
and Kizaki Lakes, Nippon. 

NAVICVLA PUBIO Clrr. to. M1NVTA to. mt. 

Differs from the type in its smaller size. Length, 0.01 mm; 
breadth, 0.0034. Rare. 
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NAVICULA BIM1LIS Knnka nr. NIPF0N1CA w. Mr. Plate lilc.1. 

Valve broad-elliptical with broad rostrate ends. Length, 
0.018 mm; breadth, 0.0068. Strite radiate, in the middle of un¬ 
equal length, 17 to 18 in 0.01 mm. Central area almost rectan¬ 
gular. Differs from the type in its stri® of unequal length in 
the middle part of the valve. Rare. 

NAVICULA PALMA Skrartafw. 

Navicula palea Skvobtzow, Diatoms Kisald Lake (1936) pL 8, fig. 4. 

Valve linear, lanceolate, narrow, attenuate with Blightly cap¬ 
itate ends. Length, 0.026 mm; breadth, 0.0046. Stri® radiate, 
16 in 0.01 mm. Known from Kizaki Lake. 

NAVICULA SCUTELLOIOm W. ta. Flat* J, If. 1. 

Navicula tctUelloidet W. 8m., A. Schmidt, Atlas Diatom. (1876) pL 8, 
fig. 84. 

Valve broad-elliptical with broad rounded ends. Length, 
0.016 to 0.02 mm; breadth, 0.011 to 0.014. Median line straight. 
Axial area somewhat dilated in the middle. Stri® radiate in 
the border, of unequal length, 10 to 16 in 0.01 mm; puncta dis¬ 
tinct, 18 in 0.01 mm. Rare. A distinct species by the structure 
of the valve, related to Cocconeis pliocaenica Krasske, known 
from the Upper Pliocene of Germany. 

NAVICULA SOODKN8I8 Innh Plat* I. If. S. 

Navicula soodencu Krasske, Fs. Hustbxt, Bacillar. (1980) 276, fig. 
467. 

Valve linear-elliptical with almost parallel margins and obtuse 
ends. Length, 0.028 mm; breadth, 0.006. Stri® slightly ra¬ 
diate, 18 in 0.01 nun Median line filiform, straight. Axial 
area very narrow. Central area a broad rectangular stauros. 
The type is known from brackish water in Europe. 

NAVICULA KAWAMUB® ■». ■#». Plata i, S«. If. 

Valve lanceolate, undulate at the middle, abruptly attenuate 
at the ends. Length, 0.027 mm; breadth, 0.0046. Stri® paral¬ 
lel, 18 to 20 in 0.01 mm. Axial area a broad fascia, reaching 
one-third of the valve length. Not common. Named in honor 
of Prof. Dr. T. Kawamura, of Kyoto. 

NAVICULA MINUTA n>. Bar. Plata S. If. IT. 

Valve rhombic-elliptic, broad and acute. Length, 0.016 mm; 
breadth, 0.006. Stri® parallel, 24 in 0.01 mm. Median line 
straight. Axial area linear, slightly enlarged. Central area a 
broad fascia, reaching about one-third of the valve length. Be¬ 
longs to Navicul® lineolat® Cleve. Not common. 
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NAVICULA ACHNANTHOIDES •*. mt. Phi* r, l|. I. 

Valve lanceolate-elliptical, with parallel margins, and grad¬ 
ually attenuate towards the ends. Length, 0.049 mm; breadth, 
0.01. Median line straight, not reaching the ends. Axial area 
linear, central area broad and orbicular. Striae 11 to 12 in the 
middle, 16 to 17 at the ends, in 0.01 mm. Both ends with 
transverse, rounded, siliceous ribs. Uncommon. 

NAVICULA NIPPON *>. an Plata I, >(. IT. 

Valve elliptical or rhomboidal with parallel margins and broad 
rostrate ends. Length, 0.024 mm; breadth, 0.0068. Median line 
straight, central pores curved in the same direction. Axial area 
narrow, central area a broad, widened, rectangular stauros. 
Strife slightly radiate, divergent in the middle, convergent at 
the ends. Common. 

PENNULARIA UNDIJLATA One T«r. NIPPONICA w. Mr. Plata 4. *r- It; Plata (. 

lf> t. 

Valve lanceolate-elliptical with triundulate, attenuate, and 
rounded ends. Length, 0.04 to 0.068 mm; breadth, 0.0068 to 
0.01. Striae 18 in 0.01 mm. Axial area narrow, central area 
a broad stauros. Differs from variety subundulata Grun. in its 
broad stauros. 

PINNULAR1A MOLARIS Crwti 

Pmnularta melons Grun., Fa. Hustedt, Bacillar. (1030) 316, fig. 568. 
Valve linear or linear-lanceolate with slightly attenuate and 
rounded ends. Length, 0.02 mm; breadth, 0.006. Striae 18 in 
0.01 mm. Central area a broad stauros. Common. Reported 
from Kizaki Lake. 

PINNULAR1A INTERRUPT A W. Smith. 

Pinnularta interrupta W. Smith, Fr. Hustedt, Bacillar. (1930) 317, 
fig. 673. 

Valve linear with parallel margins and capitate ends. Length, 
0.04 mm; breadth, 0.0068. Striae divergent in the middle and 
convergent at the ends, 10 to 11 in 0.01 mm. Common. Known 
from fresh water. 

PINNULARIA BRAUNII (Gran.) CUra rar. AMPRICEPHALA (A. Mmjor) Hut. to. NIP¬ 
PONICA to. mt. Ptata S, It. It. 

Valve elliptical-lanceolate with capitate ends. Length, 0.034 
mm; breadth, 0.0068. Striae 16 in 0.01 mm. Differs from the 
type in its slightly constricted margins. Uncommon. 

PINN1TLAK1A BRAUNII (Gnut.) Gm nr. NIPPONICA t*r. mt. PUte 8, If. 8. 

Valve elliptical-lanceolate with parallel margins and rostrate 
obtuse ends. Length, 0.032 mm; breadth, 0.006. Striae 15 in 
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0.01 mm. Differs from variety amphieephala in its rostrate and 
capitate ends. Uncommon. 

PINNULAJIIA POLTONCA (Br«k) O. Mill. w. N1PPONICA wr. mv. Plato !,!«.>. 

Valve lanceolate with triundulate margins. Ends subtrun¬ 
cate. Length, 0.047 mm; breadth, 0.0075. Stria radiate, 11 to 
12 in 0.01 mm. Differs from the type in having narrow, not 
capitate, ends and a broad middle part. Uncommon. 

PINNULAB1A KABXL1CA dm TU. JAPONIC A Hut. 

Pinnularia karelica Cleve var japonica Hustbdt, Bacillar, aus dem 
Aokikosee in Japan 165, pi. 5, ftg. 3. 

Valve linear, slightly enlarged in the middle part, rounded and 
capitate at the ends. Length, 0.051 mm; breadth, 0.012. Re¬ 
ported from Aokiko and Kizaki Lakes. 

PINNULAK1A PLATTCETHALA (Bhr.) dm tu. HATTOBIANA Matotat. 

Pinnulana platycephala (Ehr.) Cleve var. Hattoriana Meisctr, Bei- 
trige zur Bacillar. Japans. (1914) 2, 228-229, pi. 8, figs. 6, 7. 

Valve linear, triundulate with capitate ends. Length, 0.074 
mm; breadth, 0.009. Stria* radiate, interrupted in the middle 
part, 9 in 0.01 mm. Reported from Tokyo, Kizaki Lake, in 
Nippon; from Poyang Lake, Hunan, China; and from Battater, 
Scotland. 

P1NNULABAB1A PLATTCSPHALA (Bhr) dm Tar. HATTOBIANA lbteUr (. AN- 
GUBTIOB fa. nn. PUt. 7. «(. S. 

Valve linear, 5-undulate with subtruncate ends. Length, 0.081 
mm; breadth, 0.01. Striee radiate, 8 in 0.01 mm. Differs from 
variety Hattoriana in its narrower valves. Uncommon. 

PINNULABIA BOREALIS Bhr. 

Pinnularia borealis Ehr., Fr. HustEDT, Bacillar. (1980) 826, flg. 597. 

Valve linear or linear-elliptical with broad rounded ends. 
Length, 0.034 mm; breadth, 0.008. Common. Reported from 
Kizaki Lake. 

PINNIILABIA GIBB A Bhr. Plato t, St. 1. 

Pinnularia gibba Ehr., Fa. Hubtedt, Bacillar. (1980) 827, flg. 600. 

Valve linear-lanceolate with slightly apiculate apex. Length. 
0.056 to 0.058 mm; breadth, 0.0076 to 0.0085. Striie radiate, 9 
in 0.01 mm. Common. Reported from KiV-aki Lake . 

PINNULABIA GIBBA Ehr m. B1WBNBB n>. an. Plato I, l|. «. 

Valve broad with slightly capitate and attenuate apex. 
Length, 0.066 mm; breadth, 0.009. Strise divergent in the mid¬ 
dle, convergent at the ends, 11 to 12 in 0.01 mm. MmHa n lino 
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with long, terminal, reflexed fissures. Differs from variety nip- 
ponica Skv. by its capitate ends. 

PINNULARIA A( 

Pinnularia aerotphmria A Schmidt, Atlas Diatom. (1876) pi. 48, 
flg. 18. 

Valve linear, more or less gibbous in the middle and at the 
ends. Length, 0.061 mm; breadth, 0.01. Axial area broad, 
hyaline. Striae 9 to 10 in 0.01 mm. Known from New Zealand 
and from the Blue Mountains, Australia. 

PINNULARIA MACILSNTA Or. Clara. 

Pinnularia maeiUnta Ehr. Cleve, Fa. Hustedt, Bacillar. (1980) 881, 
flg. 618. 

Valve linear with parallel margins and broad rounded ends. 
Length, 0.188 mm; breadth, 0.026. Costae almost parallel, 6 in 
0.01 mm. Known from Europe. 

PINNULARIA MAJOR (Rita.) Clara var. LINEARIS dm. 

Ptnnularta major (Kfiti.) Cleve var. linearis Cleve, Fa. Hustedt, Ba¬ 
cillar. (1980) 881; Pantocsek, Fossile Bacillar. Ungaros (1908) 
8, pL 7, fig. 118. 

Valve linear with broad rounded ends. Length, 0.161 mm; 
breadth, 0.022. Striae 6 in 0.01 mm. Axial area enlarged. 
Central area outwardly dilated. Common. Reported from Ki- 
zaki Lake 

PINNULARIA MAJOR (KSU.) dm nr. NIPFON1CA var. in. Plato S. as. S. 

Valve linear with parallel margins and abruptly attenuate and 
subrostrate ends. Length, 0.168 mm; breadth, 0.017. Strie 
radiate, divergent in the middle, convergent at the ends, 6 in 
0.01 mm. Differs from the type in its subrostrate and nar¬ 
rower valves. Uncommon. 

PINNULARIA VIR1D1S (Nltocfa) Ekr. var. PALLAX Clara. Plato S, Sg. 11. 

Pinnularia vindui (Nitcsch) Ehr. var fallow Cleve, Fa. Hustedt, 
Bacillar. (1980) 886. 

Valve linear, obtuse at the ends. Length, 0.042 to 0.062 mm; 
breadth, 0.01 to 0.013. Strise 8 to 9 in 0.01 mm. Striae from 
one aide of the valve abrupt. Reported from Kizaki Lake. 

PINNULARIA V IBID IS (Nltaacfc) Kkr. var. LEPTOGONGYLA (Bhr. Gran ) Clara. Plato 

«. Sg. IS. 

Pinnularia vindis (Nitxsch) Ehr. var. Icptogongyla (Ehr. Gran.) 
Cleve, Fa. Hustedt, Bacillar. (1980) 886. 

Valve linear with broad rounded ends. Length, 0.061 mm; 
breadth, 0.012. Strise 9 to 10 in 0.01 mm. Central area broadly 
rounded. Not common. Reported from Kizaki Lake. 
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ramouiu NAKA1I •». mv. put* 

Valve lanceolate-linear, in the middle slightly undulate, grad¬ 
ually attenuate towards the ends. Ends slightly capitate, acu¬ 
minate. Length, 0.99 mm; breadth, 0.012. Median line straight 
with large, comma-shaped, terminal fissures. Axial area nar¬ 
row-linear, broadened towards the central area. Central area 
a broad stauros, truncate outwards. Costae radiate, divergent 
in the middle, convergent at the ends, without a longitudinal 
band. Not common. Named in honor of Prof. Dr. T. Nakai, 
of Tokyo. 

P1NKULARIA CUCUM18 *»- mt Plate (. I|. 1. 

Valve broad-linear, almost rectangular, with broad rounded 
ends. Length, 0.105 mm; breadth, 0.02. Median line filiform, 
with strong, curved, terminal fissureB. Axial area linear, di¬ 
lated from both sides. Central area round. Strise curved, di¬ 
vergent in the middle, convergent at the ends, 7 to 9 in 0.01 
mm, with two longitudinal lines. Common. 

FINNULARIA 8TRIATULA ■». mt. Plate i. I|. I. 

Valve linear-lanceolate with parallel margins, slightly attenu¬ 
ate, and with broad rounded ends. Length, 0.064 mm; breadth, 
0.0068. Median line linear, terminal fissures comma-shaped. 
Axial area very narrow, central areas slightly dilated. Strife 
parallel, striolate, 11 to 12 in 0.01 mm. Uncommon. 

PINNULAKIA LACU8 BIWA *p. >•*. Plate «. Ii. 8. 

Valve elliptical-lanceolate with capitate ends. Length, 0.085 
mm; breadth, 0.018. Median line straight, with large comma- 
shaped terminal fissures. Axial area broad, passing into a broad 
central area, forming a stauros, truncate outwards. Strise di¬ 
vergent in the middle, convergent at the ends, 9 in 0.01 mm. 
Longitudinal lines absent. Common. 

ranraLAKIA KAWAMUR® *p. an Plate 7. Is. 11. 

Valve elliptical-lanceolate, middle part undulate, gradually 
attenuate towards the ends. Length, 0.088 mm; breadth, 0.018. 
Median line filiform, enlarged in the middle part. Axial areas 
broad, passing into a broad central area, forming a broad trun¬ 
cate stauros. Strise radiate, 8 to 9 in 0.01 mm, with two longi¬ 
tudinal bands. Named in honor of Prof. Dr. T. Kawamura, of 
Kyoto. 
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P1NNULAR1A NIPTONICA flkrartaaw. Plato *, l|. 6] Plate I, If. I. 

Pinnularia nippoaioa Skvoktzow, Diatom* Kixaki Lake (1936) pi. 7, 
fig. 12. 

Valve linear-lanceolate, constricted in the middle, attenuate 
and subrostrate at the ends. Length, 0.068 to 0.076 mm; breadth, 
0.012 to 0.018. Costs divergent in the middle and convergent 
at the ends, forming a stauros in the middle part. Median line 
filiform, with comma-shaped terminal fissures. Longitudinal 
bands distinct. Common. A species related to Pinnularia eaox 
Ehr. Reported from Kizaki Lake. 

AMPHORA OVALIS Kite. 

Amphora ovalis Kflti., Fa. Hustxdt, Bacillar. (1930) 342, fig 628. 

Valve broad-elliptical with curved axial area. Length, 0.061 
mm; breadth, 0.018. Not common. Reported from Aokiko 
Lake. 

AMPHORA OVALIS Kite. rar. LIBYCA (Ehr.) Clara. Plate «. I|. T. 

Amphora ovalis Kilts, var. libyea (Ehr.) Cleve, A. Schmidt, AtlaR 
Diatom. (1876) pi. 26, fig. 106. 

Differs from the type in its narrow valves. Length, 0.082 to 
0.064 mm; breadth, 0.007 to 0.025. Striae 10 to 12 in 0.01 mm. 
Reported from Kizaki Lake. 

AMPHORA OVALIS Kite. rar. PEDICITLU8 Kite. 

Amphora ovalis Kilts, var. pedieulus Kilts., FR. HoSTEDT, Bacillar 
(1980) 343, fig. 629. 

Valve very small. Length, 0.013 mm; breadth, 0.004. Striae 
16 in 0.01 mm. Known from Aokiko and Kizaki Lakes. 

AMPHORA PKRPUBILLA Graa 

Amphora perpustUa Gran., Fr Husrarr, Bacillar. (1930) 343, fig. 
627. 

Valve elliptical, slightly siliceous. Length, 0.0086 mm; 
breadth, 0.002. Striae 22 in 0.01 mm. Reported from Kizaki 
Lake. 

AMPHORA DELPHINEA (Batter) A. 8. Tar. MINOR Clara. 

Amphora delphmea (Bailey) A. S. var. minor Cleve, Synopsis Navi- 
eul. Diatom. (1896) 2, 134; A. Schmidt, Atlas Diatom. (1876) pi. 
40, fig. 26; SKVOETZOW, Diatoms Kizaki Lake (1936) pi. 3, fig. 12. 

Frustule elliptical-rectangular. Length, 0.057 mm; breadth, 
0.017. This American species is not common in Biwa Lake. 
Found also in Kizaki Lake. 
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CYMBHLLA CHIP ID AT A Kite. 

CymbtUa euspidata Kfitx., A. SCHMIDT! Atlu Diatom. (1875) pi. 9. 
figs. 50, 58-55. 

Valve broad, linear-lanceolate with abruptly attenuate ends. 
Length, 0.049 to 0.064 mm; breadth, 0.012 to 0.02. Striae 9 to 
11 in 0.01 mm. Common. Reported from Kizaki Lake. 

CYMBELLA FXOSTATA (M*r) Cbn. 

Cymbella prostata (Berkeley) Cleve, Van Heiteck, Synopsis (1880- 
1881) 65, pi. 8, flga. 9-11. 

Valve boat-shaped with gibbous dorsal and slightly concave 
ventral margins. Length, 0.051 mm; breadth, 0.015. Striae, 
dorsal 7, ventral 8, in 0.01 mm. A species typical of Arctic and 
alpine regions. Reported from Aokiko and Kizaki Lakes. 

CTMBELLA HETEBOFLEUBA Bfcr. nr. MINOB dm. 

Cymbella ip., A. SCHMIDT, Atlu Diatom. (1875) pi. 9, figz. 61, 52. 

Valve with rostrate and truncate ends. Length, 0.062 mm; 
breadth, 0.018. Striae 8 in 0.01 mm. An Arctic diatom known 
from Spitsbergen, Beeren Island, Norway, Scotland, Siberia, 
and Aokiko Lake. 

CTMBELLA HYBB1DA Oru. 

Cymbella hybrida Grunow, 8 kvortzow, Dimtoma Kizaki Lake (1986) 
pi. 5, fig. 28. 

Valve naviculiform with truncate ends. Length, 0.06 to 0.074 
mm; breadth, 0.0085 to 0.01. Striae lineolate, 8 in 0.01 mm. 
Reported from Kizaki Lake. Common in Biwa Lake. 

CYMBZLLA TUMIDA (Ink) Van Havre*. 

Cymbella tumida (Breb.) Van Heurck, Fa. Hustedt, Bacillar. (1980) 
366, fig. 677. 

Valve cymbiform with rostrate ends. Striae divergent in the 
middle, convergent at the ends. Length, 0.045 mm; breadth. 
0.015. Not common. Reported from Aokiko and Kizaki Lakes. 

CYMBELLA TUMIDA (Bn*.) Vaa Hmrck nr. BOKJCALU Oru. 

Cymbella tumida (Breb.) van Heurck var. borealis Gran., Setort- 
zow. Diatoms Kizaki Lake (1936) pi. 11, fig. 16. 

Differs from the type in the valve being not attenuate at the 
ends. Length, 0.072 mm; breadth, 0.019. Reported from Ao¬ 
kiko and Kizaki Lakes. 
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CTMBBLLA C18TULA <H«a»rtefc> 6m. 

CymbeUa eittula (Hemprieh) Orun., Fa. Hustrdt, Bacillar. (1980) 
868, fig. 676a. 

Valve lunate, undulate. Length, 0.062 to 0.068 mm; breadth, 
0.012 to 0.018. Strise 8 to 10 in 0.01 mm. Near the central 
nodule the striae are interrupted by two puncta. Known from 
Aokflco and Kizaki Lakes. 

CnOILU BINUATA Ol«. 

Cymbella ebiuata Greg., Fr. Hubtrdt, Bacillar. (1980) 361, fig. 668a, b. 

Valve asymmetrical, lanceolate, obtuse. Length, 0.012 mm; 
breadth, 0.084. Strise 15 in 0.01 mm. Reported from Aokiko 
and Kizaki Lakes. 

CTMBBLLA VBNTRICOBA UU. 

CymbeUa vmtrieoaa Kfits., Fr. Hubtkdt, Bacillar. (1930) 859, fig. 661. 

Valve asymmetrical with acute ends. Length, 0.028 mm; 
breadth, 0.007. Strise 9 in 0.01 mm. Also reported from Aokiko 
and Kizaki Lakes. 

CTMBBLLA TUMIDULA Cm. 

CymbeUa tvmidula Grun., A. Schmidt, Atlas Diatom. (1981) pL 876, 
figs. 14-16. 

Valve broad-elliptical with rostrate, Bhghtly acuminate ends. 
Length, 0.084 mm; breadth, 0.01. Strise 10 to 11 in 0.01 mm. 
Near the central nodule two isolated puncta. Common in Biwa 
Lake. Known from tropical districts. 

CTMBBLLA TUEGIDULA Graa. nr. NIPPONICA »» a** Plat* J. If. •; Plata 4. 

if. 4. 

Valve boat-shaped with rostrate ends. Median line arcuate. 
Length, 0.087 mm; breadth, 0.01. Strise 10 in 0.01 mm. Near 
the central area two isolated puncta. Differs from the type in 
its elongate valve, slightly undulate ventral margin, and broad 
rostrate ends. Common. 

CTMBBLLA LATA Graa. var. NIPPONICA Tar. a*T. Plata I, •(. 4. 

Valve asymmetrical with subrostrate ends. Length, 0.089 
mm; breadth, 0.012. Strise robust, 10 in 0.01 mm. Differs 
from the type in its asymmetrical valve and undulate dorsal 
margin. Not common. 

CTMBBLLA NIPPONICA ap. a*T. Plato I. Rc*. I* *a«l II 

Valve broad-elliptical with undulate margin and rostrate or 
subrostrate ends. Length, 0.029 mm; breadth, 0.018 to 0.015. 
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Stria robust, radiate, striolate, in the middle alternately longer 
and shorter with one isolated punctum, 8 to 12 in 0.01 mm. Un¬ 
common. 

DIDYMOSPHENIA GEMINATA (Ly«*k.) M SchmMt. Plate I. •(. 1A 

Didymotphenia geminata (Lyngb.) M. Schmidt, Fr. Hustedt, Bacil¬ 
lar. (1980) 867, fig 682. 

Valve clavate, robust. Length, 0.132 mm; breadth, 0.04. 
Rare. Common in alpine regions. 

GOMPHONEMA PABVULUM (Kits.) Gr». 

Gomphonema parwhtm (Kfltz.) Gran., Fa. Hustedt, Bacillar. (1980) 
872, fig. 718a. 

Valve lanceolate-attenuate towards the ends. Length, 0.02 
mm; breadth, 0.005. Stria 12 in 0.01 mm. Known from Kizaki 
Lake. 

GOMPHONEMA FAttVULUM (Kits.) Gnui. Tar. EXIUBSIMA Gram. Plate I. Is- It. 
Gomphonema parvulum (Ktttz.) Gran. var. extlieeima Gran., Van 
Hsubck, Synopsis (1880-1881) pi. 26, fig. 12. 

Valve narrower than that of the type. Length, 0.015 to 0.018 
mm; breadth, 0.005 to 0.006. Stria 15 in 0.01 mm. Isolated 
puncta indistinct. Reported from Kizaki Lake. 

GOMPHONEMA BERCGBXNn Clara. Plate S, ts- M. 

Gomphonema Berggrenii Cl eye , A. Schmidt, Atlas Diatom. (1902) pi. 
240, fig. 28. 

Valve elliptical, clavate, with capitate apex, broad middle part, 
attenuate towards the end. Length, 0.035 mm; breadth, 0.008. 
Stria 8 in 0.01 mm. Reported from New Zealand and Kizaki 
Lake. 


GOMPHONEMA ACUMINATUM Ehr. rar. CORONATA (Rhr.) W. Baittfc. 

Gomphonema acuminatum Ehr. var. coronata (Ehr.) W. Smith., Fs. 
Hustedt, Bacillar. (1980) 870, fig. 684. 

Valve clavate, biconstricted with apiculate apex. Leng th, 
0.072 mm; breadth, 0.011. Not common. Known from K jgftkj 
Lake. 

GOMPHONEMA CONSTRICTUM Ehr. rar. CAPITATA (Ehr.) Clara. 

Gomphonema conotnctum Ehr. var. capitatum (Ehr.) Cleve, Fb. Hub- 
tedt, Bacillar. (1980) 877, fig. 716. 

Valve clavate with broad apex. Length, 0.03 to 0.042 mm; 
breadth, 0.0085. Stria 12 to 14 in 0.01 mm. Reported from 
Aokiko and Kizaki Lakes. 
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GOMPHONEMA INTEICATUM Etta. 

Gomphonema mtrioaUtm KUtx., F*. HUSTEDT, Bacillar. (1080) 875, 
fig. 697. 

Valve clavate, elongate, apex slightly capitate, middle little 
undulate. Length, 0.028 mm; breadth, 0.004. Reported from 
Kizaki Lake. 

GOMMIONntA INTBICATUM Kite. nt. PUMILA Cm. Plate *, l ( . U. 

Gomphonema intrieatum Kfltx. var. pumila Grun., Fa. Hdbtxdt, Ba¬ 
cillar. (1980) 875, fig. 699. 

Valve minute, lanceolate with attenuate and rounded ends. 
Length, 0.016 mm; breadth, 0.0028. Striae 16 in 0.01 mm. 
Common. With the type. 

GOMPHONEMA AUGUB Kkr. w. GAUTIEBI Vaa Haarck. 

Gomphonema augur Ehr. var. Gautieri Van Henrck, Fa. Hustedt, Ba¬ 
cillar. (1980) 872, fit:. 689. 

Valve clavate with broad upper part and apiculate apex. End 
narrow. Length, 0.064 mm; breadth, 0.018. Reported from 
Kizaki Lake. 

GOMPHONEMA IANCEOLATUM Efcr. var. IN8IGNI8 (GnavnO Ctorv. Plate 4. If. *. 
Gomphonema lanceolatum Ehr. var. intignu (Gregory) Cleve, Fa 
Hubttot, Bacillar. (1930) 876, fig. 701. 

Valve lanceolate with attenuate ends. Length, 0.042 to 0.047 
mm; breadth, 0.007 to 0.009. Striae 10 in 0.01 mm. Isolated 
puncta distinct. Reported from Kizaki Lake. Common in Biwa 
Lake. 

GOMPHONEMA VASTUM Hut. var. ELONGATE Bknrtesw. Plato t, 1#. IT. 

Gomphonema vattum Host. var. elongata Skvoktzow, Diatom* Ki¬ 
zaki Lake (1936) pi. 18, figs. 3S, 40. 

Valve elongate-lanceolate-linear with obtuse ends. Length, 
0.042 mm; breadth, 0.005 to 0.006. Striae marginal, 8 to 9 in 
0.01 mm. Isolated puncta distinct. Differs from the type in its 
elongate valve. Not common. Known from Kizaki Lake. 

GOMPHONEMA VASTUM Hart. var. MAXIMA var. aav. Plate I, If. T. 

Larger than the type. Length, 0.062 mm; breadth, 0.008. 
Striae marginal, 15 in 0.01. Uncommon. 

GOMPHONEMA LINGULATUM Hart. Plato S. if. lit Plato ». Iff. II. 

Gomphonema lingulatum Hustedt, Bacillar, ana dem Aoldkoeee in 
Japan 166, pi. 5, fig. 5. 

Valve clavate. The upper part broadly rounded and abruptly 
apiculate. Lower part attenuate and obtuse. Length, 0.018 
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mm; breadth, 0.008. Strise marginal, IB in 0.01 mm. Isolated 
puncta absent. Not common. Known from Aokiko and Kizaki 
Lakes. 

GOMPHONUA LINGULATUM Hut tat. ELONGATUM w. my. Pftste I, flf. II. 

Valve elongate, slightly biconstricted, enlarged in the upper 
part, with apiculate apex. Length, 0.049 mm; breadth, 0.01. 
Strise marginal, 18 to 14 in 0.01 mm. No isolated puncta. Not 
common. 

GOMPHOMKMA LINGULATUM But TU. PUMILA Tar. mt. Plato X, if. It. 

Valve minute, rounded at apex, attenuate at the end. Length, 
0.01 mm; breadth, 0.005. Strise marginal, 15 in 0.01 mm. No 
isolated puncta. Differs from the type in its rounded apex and 
small size. Not common. 

ETITHSMIA ZEBRA (Efcr.) Etta. w. PORCELLV8 <UU.> Gram. 

Epit hernia zebra (Ehr.) Kfitz. var. poreellua (KQtz.) Gron., P*. Hus- 
tedt, Bacillar. (1980) 885, fig. 731. 

Valve slightly curved, on the ventral side almost straight, on 
the dorsal side undulate with rostrate-truncate ends. Length, 
0.051 mm; breadth, 0.008. The type is known from Aokiko 
Lake. 

BPITHEMIA ZEBRA (Bir.) Etta. var. 8AXON1CA (Etta.) Gm. 

Epithernia zebra (Ehr.) K0tx. var. eaxoniea (Ktttx ) Grun., Fb. Hus- 
nor, Bacillar. (1980) 885, ilg. 780 

Valve genuflexed with attenuate, subroBtrate ends. Length, 
0.025 to 0.087 mm; breadth, 0.0065 to 0.007. Costee 8 to 4, strise 
18 to 14, in 0.01 mm. Common. Known from Kizaki Lake. 

KPITHEMIA TURGIDA (Ur.) Ella. Plata 1, l|. 1*. 

Epithemia turgida (Ehr.) Klitz., A. Schmidt, Atlas Diatom. (1904) 
pi. 250, figs. 5, 6. 

Valve robust, broad, with short rounded ends. Length, 0.056 
to 0.093 mm; breadth, 0.014 to 0.017. Costs 4 in 0.01 mm. 
Common. Known from fresh water. 

KPITHEMIA SOKKX Eta. 

Epithemia aorex Kfltz., Fa. Hustedt, Bacillar. (1980) 888, fig. 786. 

Valve genuflexed, attenuate towards the capitate ends. 
Length, 0.087 mm; breadth, 0.0085. Reported from Aokiko and 
Kizaki Lakes. 
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vmniu sorex cats. w . gracilis nmt. put* a. a ( . n. 

Epithemia gores Kilts. v*r. graeiltg Hubtedt, Bacillar. (1980) 888, 
fig. 787. 

Valve curved, gradually attenuate towards the rounded ends. 
Length, 0.084 mm; breadth, 0.0066. Costs 4, striae 16, in 0.01 
mm. Not common. 

■FimMIA HYNDMAN1I W. Barith. 

Epithemia Hyndmanti W. Smith, Fa. Hubtedt, Bacillar. (1980) 387, 
fig. 785. 

Valve robust, lunate with elongate and obtuse ends. Length, 
0.196 mm; breadth, 0.023. Costs 3 in 0.01 mm. Common. 
Known from fresh water. 

RHOPALODIA PARALLRLA (Gran.) O. Mill. 

Rhopalodia para lie la (Grun ) O. MflII, Fr. Hubtedt, Bacillar. (1930) 
889, fig. 789. 

Valve linear, slightly reflexed in the middle. Length, 0.08 
mm; breadth, 0.02. Common. Known from Kizaki Lake and 
common in alpine lakes of Europe. 

RHOPALODIA GIBBA (Bhr.) O. MUL 

Rhopalodut gibba (Ehr.) O. MOIL, Fr. HuSTRDT, Bacillar. (1980) 390, 
fig. 740. 

Valve linear, undulate and reflexed in the middle part. 
Length, 0.017 mm; breadth, 0.01. Stris 7 in 0.01 nun. Re¬ 
ported from Aokiko and Kizaki Lakes. 

RHOPALODIA GIBBA (Bhr.) O. Util. nr. VBNTRICOBA (Bhr.) Gran. 

Rhopalodia gibba <Ehr.) O. Miill. var. ventneoea (Ehr.) Grun., Fr. 
Hubrdt, Bacillar. (1980) 891, fig. 741. 

Valve broad and short Length, 0.046 mm; breadth, 0.0068. 
Common. 

HANTZBCHIA AMPHIOXUB (Bhr.) Gran. 

Hantzechia amphiosue (Ehr.) Gran., Fr. Hubtedt, Bacillar. (1930) 
894, fig. 747. 

Valve linear or lanceolate with subrostrate ends. Margin 
constricted on one side, undulate on the other. Length, 0.082 
mm; breadth, 0.006. Uncommon. Reported from Kizaki Lake. 
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NITZSCBIA TSTBI40NMXA Bfrt w. DSUUB (Araato) A. Hw. M *. S*. *4. 

Nituchia tryblienitta Hantssch var. debiUe (Arnott) A. Maytr., Fa. 
Bdrdt, Bacillar. (1980) 400, fig. 769. 

Valve broad-elliptical with cuneate, rounded rads. Margins 
parallel. Length, 0.017 mm; breadth, 0.0085. Costo fine, 11 
to 12 in 0.01 mm. Not common. Known from fresh and brack¬ 
ish waters. 

N1TSSCH1A TBYBLIONILLA Hwittorii var. V1CTOBUB Gnu. Plat* «. •«. 11. 

Nituchia trybtioneUa Hantssch var. Victoria Grun., F*. HuSTSDT, Ba¬ 
cillar. (1980) 899, fig. 768. 

Valve elliptical, slightly constricted. Length, 0.047 mm; 
breadth, 0.015. Costs robust, 5 in 0.01 mm. Common. A 
brackish-water diatom. 

NITZSCHIA ACUTA HantoMfc. Plat* I. I|. 4. 

NitueMa acuta Hantssch, Fa. HUSTEDT, Bacillar. (1930) 413; fig. 790. 

Valve long linear-lanceolate, gradually attenuate towards the 
ends. Length, 0.108 mm; breadth, 0.0042. Costs 6 in 0.01 mm. 
Striae very fine and indistinct. Not common. A fresh-water 
species. 

NITZ8CB1A LOKENUANA Oram. var. BUBTIUS Oram. Plat* (, •«. t. 

Nituehia Lorenziana Grun. var. eubtiiie G run., A. Schmidt, Atlas 
Diatom. (1921) pi. 886, figs. 6-8. 

Valve sygmoid-linear, attenuate towards the ends. Length, 
0.119 mm; breadth, 0.0051. Costae 15 in 0.01 mm. Striae in¬ 
distinct. Not common. Known from brackish water. 

N1TX8CH1A PAULA (KMa.) W. Mth. 

NitauMa palea (Kfits.) W. Smith, Fa. HUSTSDT, Bacillar. (1980) 416, 
fig. 801. 

Valve linear-lanceolate with gradually attenuate and slightly 
capitate ends. Length, 0.0204 mm; breadth, 0.0084. Costae 
15 in 0.01 mm. Striae very fine, indistinct. Not common. 
Known from Kizaki Lake. 

NITZSCHIA CLAUBU Haataadu Plato T, St- 1*. 

NiUtthia Claueii Hantssch, Van Heubck, Synopsis (1880-1881) pL 
66, fig. 10. 

Valve sigmoid-linear with parallel margins and abruptly at¬ 
tenuate and curved rads. Length, 0.052 mm; breadth, 0.008. 
Costae 10 in 0.01 mm. Striae indistinct. Uncommon. Known 
from brackish water. 
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Miacau orrmtim iuu umt. 

NUttchia inttrrupia (Reich.) Hubtbdt, Bacillar, mu* dam AokUcosoa 
in Japan 168. 

Valve lanceolate with attenuate and capitate ends. Costae 
robust, reaching about the middle part of the valve. Length, 
0.029 to 0.008 mm; breadth, 0.007. Common. Known from 
Aokilco and Kizalri Lakes. 

mnscau ACICULAUS W. Smith ru. NIPFONICA Sknrtnw. 

Nitziehia acicvlaru W. Smith vmr. nippoviea Sxvoaxzow, Diatoms Ki- 
saU Lake (1986) pi. 18, fig. 7. 

Valve hyaline, lanceolate with long beaks. Length, 0.01 nun; 
breadth, 0.0025. Common. Known from Kizaki Lake. 

CYMATOPLEUBA SO LEA (Bnb.) W. Smith. 

CvmatopUura. tolsa (Breb.) W. Smith., Fr. Hustedt, Bacillar. (1980) 
426, fig. 828a. 

Valve broad-linear, constricted in the middle, enlarged and 
cuneate at the ends. Length, 0.085 mm; breadth, 0.016. Known 
from Aokiko Lake. 

CTMATOPLEPKA BLLIFTICA (Bnb.) W. Smith nr. CON8TKICTA Orm 

Cymatopleura elUptiea (Bnb.) W. Smith vmr. oonttrieta Grun., Fa 
HUBTBDT, Bacillar. (1980) 428, Off. 826. 

Valve broad-elliptical, slightly constricted in the middle part 
and broad-cuneate at the ends. Length, 0.161 mm; breadth, 
0.059. Striae 8 in 0.01 mm. Not common. 

8UUIRELLA B1SBB1ATA Bnb. 

SurirtUd bUenata Breb., Fa Hustedt, Bacillar. (1930) 482, figs 881- 
882. 

Valve linear-elliptical or lanceolate-elliptical with parallel mar¬ 
gins and gradually attenuate at the ends. Length, 0.111 mm; 
breadth, 0.02. Marginal keel forming wings. Costae robust, 
short, 3 in 0.01 mm, not reaching the pseudoraphe. Common. 
Reported from Aokiko and Kizaki Lakes. 

SUBOtKLLA KOBUBTA Bn. nr. SPLRNDIDA (Khr.) Vu Rmtk. 

Sartre Ha robiuta Ehr. var. tplendida (Ehr.) Van Heurck, Fa. Hus¬ 
tedt, Bacillar. (1980) 487, figs. 861-852. 

Valve elongate-ovate with robust costae and alae. Length, 0.091 
to 0.096 mm; breadth, 0.08. Common. Reported from Aokiko 
and Kizaki Lakes. 

itn —* 
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aUUULU BOBU8TA Xkr. rar N1PPONICA rar. maw. Ihtt I. a*. I. 

Valve elliptical with broad ends. Length, 0.086 mm; breadth, 
0.084. Costs robust, 1.6 in 0.01 mm, covered with spines. Dif¬ 
fers from the type in its perfect elliptical shape and the presence 
of spines. Uncommon. 

HJIIULU PANTOCSKXII HriUti. 

SurireUa Pantocreldi Maura, Beitrftge nr Bacillar. Japans. (1980) 
280, pi. 8, figs. 14, 15. 

Valve long-linear, gradually constricted in the middle and un¬ 
dulate at the ends. Length, 0.049 mm; breadth, 0.0085. Strie 
15 in 0.01 mm. Uncommon. Known from Tokyo and Kizaki 
Lake. 

IPMBM4 TXNXKA On*, rar. WJPPONICA rar. mar. Plato 4. It. 1. 

Differs from the type in its elongate valve, enlarged in one 
part, attenuate in another. Length, 0.127 mm; breadth, 0.02. 
Costae 10 in 0.01 mm. Uncommon. 

SUBIBELLA SI W P O BS to. ato. Plato S, ■(. it Plato T. a*. 4. 

Valve long-linear, constricted in the middle and slightly cap¬ 
itate, cuneate at the ends. Length, 0.087 to 0.2 mm; breadth, 
0.018 to 0.018 in the middle, 0.022 at the ends. Costae fine, 5 
to 7 in 0.01 mm. A species related to Surirella AUeoviana 
Skv., from Hanka Lake, eastern Siberia. 

k mrPONICA S fcra rt a aw. Plato 4, a*. *. 

Surirella mpporrica Skvobtzow, Diatoms Kisald Lake (1936) pi. 8, 
fig. 17. 

Valve lanceolate-elliptical, undulate in the middle, gradually 
attenuate at the ends. Length, 0.124 mm; breadth, 0.018. Cos- 
tie reaching the pseudoraphe. Marginal keel forming wings, 
or alse, 2 in 0.01 mm. Strise distinct, 24 in 0.01 mm. Very 
common. Known from Kizaki Lake. 

■unmu elmans sar. 

Surirella elegant Ehr., Fa. Hcsraor, Bacillar. (1980) 440, fig. 858. 

Valve elongate-ovate. Length, 0.144 mm; breadth, 0.086. 
Common. 

SURIRELLA ELMANS Ehr. rar. NOEVEGICA (EaharO Eras. to. OBTUSA A. Mow. 
Plato Lit. (• 

Surirella elegant Ebr. var. nervegiea (Ealeost.) Bnm. to. ektuta A. 
Mayer, Bacillar, d. Begensbarger Gewftaaer (1018) 844, pL 28, fig. 1. 

Valve linear-elliptical with rounded and obtuse ends. Length, 
0.2S5 mm; breadth, 0.037. Coatee 2, strise 40, in 0.01 mm. 
Common. Known from Europe. 
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nmULU SBACIUS cm. hM) Om. fa. CUBVATA b. Ht. Plata I. •». It. 

Valve linear-elliptical, irregularly curved. Length, 0.046 mm; 
breadth, 0.006. Coatee 8, striae 24, in 0.01 mm. Uncommon. 

■UKIBBLLA UNBABU W. Sattk rar. CONSTB1CTA (Bhr.) Oran. 

Surirella linearit W. Smith var. comtncta (Ehr.) Gran., Fa Hua- 
iBff, Bacillar. (1980) 484, fig. 889. 

Valve elliptical, constricted, attenuate at the ends. Length, 
0.067 mm; breadth, 0.01. Common. Reported from Aokiko and 
Kisaki Lakes. 

SUBIBBLLA OVATA HU. Plato «. If. IT. 

SuriroUa ovata KUtz., Fa Hustbdt, Bacillar. (1980) 442, fig. 864. 

Valve elongate-ovate, broad at one end and attenuate at the 
other. Length, 0.017 to 0.024 mm; breadth, 0.0068 to 0.0086. 
Cos tie 4 to 8 in 0.01 mm. Common. Known from fresh and 
brackish water. 

SUBIBBLLA OVATA Kite. Tar. PINNATA <W. Salt*). Plato 1, If. U. 

Surirella ovata KQte. var. pmnata (W. Smith), Fa Hustbdt, Badl- 
lar. (1980) 442, fig. 865. 

Valve linear-ovate with attenuate ends. Length, 0.036 mm; 
breadth, 0.0068. Costae 7, striae 18, in 0.01 mm. Common. 




ILLUSTRATIONS 


Plat* 1 

Figs. 1 and 2. Melotira tolida Eulenstein vir, nippontea var. nov. 

3 to 6. Melotira tolida Eulenstein. 

Fig. 7. Melottra granulata (Ehr.) Haifa var angutUtttma O. Mfill. 
Figr. 8 and 9. Stephanoditeut earconentts Grun. var. putilla Gran. 

Fig. 10. Melottra tolida Eulenstein. 

Figs. 11 to 18. Stephanoditeut caroonenttt Gran. var. putilla Gran. 

Fig. 14. Stephanodttcut caroonenttt Grun. var. putilla Gran*? 

15. CycioteUa glomerate Bachmann fo. nipponiea Skv. 

16. Melotira americana Ktitz. fo. nxpponica fo. nov. 

17. Melotira tolida Eulenstein. 

18. Stephanodttcut carconentit Grun. var. putilla Gran. 

19. Stephanodttcut carconentit Grun. 

20. Melotira granulata (Ehr.) Ralfs? var. muzzantnttt (Meiatar) 

Bethffe* 

21. Melottra toltda Eulenstein var nipponiea var. nov. 

22. Cyolotella comta (Ehr.) Kflt*. var. oltgactit (Ehr.) Gran. 

28. Stephanodttcut oarconentit Grun. 

24. Melotira tolida Eulenstein. 

26. Synedra minuscule Grun. var. capitate var. nov. 

26. Cotcinoditcut lacttttrit Grun. var. nipponiea var. nov. 

Figs 27 and 28. Stephanodiscut biwentit sp. nov. 

Plat* 2 

Fig 1. Navtoula tcutelloidet W. Sna. 

2. Navietda radiota Kiitz. fo. ntppontca fo. nov 

3. Achnanthee Clevei Grun. 

4. Synedra acut Kilts 

5. Surirella biwentit sp. nov. 

6. Pinnularia gibba Ehr. var. btwenttt var. nov. 

7. Calonett ntppontca sp. nov 

8. CymbeUa turgidula Grun. var. ntppontca var nov. 

9. Calondt baetllum (Grun.) Meresch. var. lancettula (Schulz.) Host. 

10. Navieula tubhamulata Grun. 

11. Epxthemxa torex Kiitz. var. gracilit Hust. 

12. Neidtum obliquestrxatum A. S. 

18. Gomphonema parvulum (Kfttz.) Grun. var. ext It* time Grun. 

14. Rhoieotphenia eurvata (Ktttz.) Grun. 

15. Eunotia tudetiea (O, MOIL) Host. var. ntppontca var. nov. 

16. Synedra Ulna (Nitzsch) Ehr. var. oxyrhynehut (Ktitz.) Van 

Henrck fo. conttricta Hust 

17. Gomphonema vattum Host var. elongate Skv. 
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Fig. 18. Navieula lanceolate (Agardh) Kitts, tw. nippaniea var. nov, 

19. Gomphanema Ungulatum Host tot. pumUa tot. nov. 

80. Pinnularia Braunii (Gran.) Cleve var. amphieephala (A. Mayor) 
Host fo. nipponica fo. nov. 

21. Syntdra paralitica W. Smith. 

22. WaviewJa dteephola (Ehr.) W. Smith, var. negleeta (Krmaske) 

Clove. 

28. Biplaneit ovalit (Hilae) Clove var. oblangeUa (Naeg.) Cleve fo. 
nippaniea fo. nov. 

24. NUttekia trybHonella Hantsaeh var. cfebttta (Arnott) A. Mayer. 

Plats 8 

Fig. 1. Diploneit ova Ho (Hilae) Cleve var. bipunetata var. nov. 

2. Navieula timilit Kraaske var. mpponfca var. nov. 

8. Navieula falaitientit Gnzn. var. nipponica Skv. 

4. Gyrotigma Speneerii (W. Smith) Cleve var. nodifera Gran. 

5. SurireUa elegant Ehr. var. norvegiea (Eolenst) Gran. fo. obtuta 

A. Mayer. 

6. Cymbella lata Grun. var. nippaniea var. nov, 

7 Synedra rumpent Kfltx, var. fragUarioidtt Gran. fo. nippenioa fo. 
nov. 

8. Pinnularia nippaniea Skv. 

9. Caloneit nippaniea op. nov. 

10. Epithemia turgxda (Ehr.) Kfltx. 

11. Ghmphonema Ungulatum Hurt var. elongatum var. nov 

12. Gomphanema intrieatum Kitts, var. pumUa Gran. 

18. Gomphanema Ungulatum Host 

14. Navieula rostellata Kfltx. var. biwentie var. nov. 

15. Neidium dubium (Ehr.) Cleve fo. eanetrieta Hoot 

16. SurireUa ovata Kfltx. var pinnata (W. Smith). 

17. Navieula minuta ap. nov. 

18. Caloneit punctata ap. nov. 

19. SurireUa graciUt (W. Smith) Gran. fo. eurvata to. nov. 

20. Navieula radiota Kfltx. fo. nipponica fo. nov. 

Plats 4 

FiO. 1. Surtrella tenera Greg. var. nippaniea var. nov. 

2. Navieula undulata ap. nov. 

3. Diplaneit marginettriata Host var. nippaniea var. nov. 

4. CymbeUa turgidula Gran. var. nippaniea var. nov. 

6. SurireUa nippaniea Skv. 

6. Gomphanema laneeolatum Ehr. var. intignit (Greg.) Cleve. 

7. Navieula menieeulut Schom. 

8. Navieula peregrine (Ehr.) Kfltx. var. nipponica var. nov. 

9. Navieula tuteula (Ehr.) Gran. var. dentittriata var. nov. 

10 Navieula mutiea Kfltx. var nipponxea var. nov. 

11. Diploneit ovaHt (Hilae) Cleve var. nippaniea var. nov. 

12. Pinnularia undulata Greg. var. nippaniea var. nov. 

18. Synedra nippaniea Skv. 

14. Fruttulia rhomboidet (Ehr.) de Toni var. tazoniea (Rabh.) de 
Toni fo. nippaniea to. nov. 
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Fig. 16. Cotonau n ip p on iea tp. nov. 

16. CooeoiMii diaouhia Schum. var. nipponiea var. nov. 

17. SarireZZa onata Kttts. 


Plats 6 

Fig. 1. SurtreUa robueta Ehr. var. nipponiea Tar. nor. 

2. Pinnularia gibba Ehr. 

3. Pinnularia Braunii (Grun.) Cleve var. nipponiea var. nor. 

4. Nitzeehia acuta Hantzach. 

6. Aehnanthe • Clevei Gran. var. ntpponiea Skv. 

6 Pinnularia i£HatuZa sp. nov. 

7. Stauroneis Smithii Grun. var. rhombiea Meieter. 

8 Navicula aoodeneia Krasake. 

9. Nitzeehia Lorenziana Grun. var. eubtilie Grun. 

10. Navicula Kawamurm sp. nov. 

11. Navicula aubhamulata Grun. var. paralUla var. nov. 

12. Navicula eoatulata Grun. var. nipponiea var. nov. 

18. Navicula eoatulata Grun. fo. curia fo. nov. 

14. Aehnanthea Biaaolettiana Ktitz. 

16. Attheya Zachariaei Brun. 

16. Navicula coatulata Grun. var. tenuiroatria var. nov. 

17. Navicula Nippon sp. nov. 

18. Aehnanthea affinia Grun. 

19. Diploneia ovalia (Hilae) Cleve var. obUmgella (Naegeli) Clave. 

20. Cymbella nipponiea Bp. nov. 

21. Synedra nana Meister var. nipponiea Skv. 

22. Gomphonema Berggrcnii Cleve. 

28. CymbeUa nipponiea sp. nov. 

Plate 6 

Fig. 1. Coecrnodioeua locuatna Grun. var nipponiea var. nov. 

2. Stephanodiecue eareonenaia Grun. Anomaly. 

3. Pinnularia polyonca (Breb.) O. Mflll, var. nipponiea var. nov. 
FlGB. 4 and 6. Eucocconeia onegenaia Wisl. and Kolbe. 

Fig. 6. Pruatulia vulgaris Thwalt. var. aaiatiea Skv. 

7. Amphora ovalia Ktitz. var. libyea (Ehr.) Cleve. 

8. Pinnularia Locum Bxioa sp. nov. 

9. Caloneia aUxcula Ehr. var. baicalen&ie Skv. and Mayer. 

10. Pinnularta viridia (Nitxsch) Ehr. var. leptogongyta (Ehr.? Grun.> 

Cleve 

11. Nitzeehia tryblionella Hantz. var. victories Grun. 

12. Aehnanthea Hauckiana Grun. var. nipponiea var. nov. 

18. Navicula meniaculus Schum. 

14. Synedra Ulna (Nitzech) Ehr. var. Rameai (Herib. and Peragalloy 
Huet. 

16. Navicula Lambda Cleve var. nipponiea var. nov. 

16. Gomphonema Itngulatum Hust. 

Plate 7 

Fig. 1. Gyrostgma attenuatum (Ktitz.) Babh. var. nipponiea var. nov. 

2. Rhoicosphenia eurvata (Ktitz.) Grun. var. major Cleve. 
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Fig. 3. Pinnularia platyeephala Cleve vmr. H oW tr to w Meimter fo. mnfua- 
tior fo. nov. 

4. SurireUa bhoensis ap. nov. 

6. Navieula lanceolate (Agardh) Kilts, vmr. nipponica vmr. nov. 

6. Navieula undulate sp. nov. 

7. Navieula plaeentula (Ehr.) Grun. 

8 Navieula aeknanihoides sp. nov. 

0 Navieula ha&ta Pant. vmr. praotfo vmr. nov. 

10. Nitxachia ClausU Hantxsch. 

11. CaloneiM baeiUum (Grun.) Meresch. var. laneettula (Schuls.) Hurt. 

fo. denairtriata fo. nov. 

12. Pinnularia Kawamurss sp. nov. 

Plat* 8 

Flo. 1. Neidium obhquestriatum A. S. var. elongate var. nov. 

2. Ptnnvlana undulate Greg, var nipponica var. nov. 

3. Pinnularia cucumis sp. nov. 

4. Pinnulana Nakaii sp. nov. 

6. Pinnularia nippontca Skv. 

6. Pinnulana major (Ktitz.) Cleve var. nipponica var. nov. 

7. Gomphonema vastum Host. var. maxima var. nov. 

8 Navtcula gastrum Ehr. fo. mpponica fo. nov. 

9. Navieula crucicula (W. Smith) Donk. var. obtusata Grun. 

10. DidymoBpkenia geminate (Lyngh.) M. Schmidt. 

11 Ptnnulana viridts (Nitasch) Ehr. var. fallax Cleve. 

12. Eunotta gracilis (Ehr.) Rabh. 

18. Eunotta prserupta Ehr. var. bidens Grun. 
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Acknowledgment of all books received by the Philippine Jour¬ 
nal of Science will be made in this column, from which a selection 
will be made for review. 


RECEIVED 

American society for testing materials. Committee D-13 on textile mate¬ 
rials. A. S. T. M. standards on textile materials. Philadelphia, Pa., 
1936. 246 pp., illus. Price, paper, $1.60. 

Andrews, Andrew I. Enamels, the preparation, application, and proper¬ 
ties of vitreous enamels. 1st ed. Champaign, 111., The Twin city 
printing co , 1935. xviu -f 410 pp., illus. Price, $5.50. 

Baker, John R. Cytological technique London, Methuen A co., 1933. 
xi -f 131 pp., illus. 

Bromley, Dorothy Dunbar. Birth control: its use and misuse. With an 
introduction by Robert Latou Dickinson. New York and London, 
Harper A brothers, 1934. xxn -f 304 pp. Price, $2.50. 

Ri/ehler, E. C., comp, and ed. Free medical care: socialised medicine. 
New York, Noble A Noble, 1985. Price, $2. 

Dkmfwolpf, Otto. Vergleichende l&utlehre des austronesischen wort- 
schatses, I. Berlin, D. Reimer, 1934. (Zeitschrift fflr eingeborenen- 
sprachen. Beihefte 16.) 124 pp. Price, $3.25. 

Dugdale, J. N. Health in hot climates. 2d ed. London, John Bale sons 
A Danielsson, 1931 189 pp Price, $1.25. 

Ghosh, Direndka Nath. A treatise on hygiene and public health, with 
special reference to the tropics. Rev. and largely rewritten with the 
assistance of A. D. Stewart. 8th ed. Calcutta, Scientific publishing 
co., 1986. xv + 660 pp., illus. Price, $3.26. 

Graubard, Mark. Genetics and the social order. New York city, To¬ 
morrow publishers, 1935 127 pp., 14 diagrs Price, paper, $0.50; 

cloth, $0.75. 

Heisb, Fred H , ed. 1000 questions and answers on T. B. New York, 
Journal of the outdoor life, 1935. vi *f 232 pp. Price, $0.76. 

Hottes, Alfred Carl. 1001 Garden questions answered. New York, A. 
T. De La Mare company, 1935. ix -f 320 pp., illus. Price, $2. 

Howard, Louise E. Labour in agriculture: an international survey. 
London, Oxford university press, 1935. xiv 4- 839 pp. Price, $7. 

Jllick, Joseph S. An outline of general forestry N. Y., Barnes & Noble 
[c. 1935]. 259 pp, illus* Price, $1.50. 

Johnstone, James. The marine plankton; with special reference to inves¬ 
tigations made at Port Erin, Isle of Man, during 1907-1914. A hand¬ 
book for students and amateur workers, by James Johnstone, and 
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Andrew Scott and Herbert C. Chadwick, with an introduction by Sir 
William A. Herdman. Third reprint* London, The University press 
of Liverpool [etc*] 1934. xvi + 194 pp., illus. Price, $8.26. 

Kilpatrick, William. Sugar factories and sugar machinery. London, 
The Institution of mechanical engineers, 1933. 70 pp., illus. 

Lancobn, C. D. de, and A. Lichtenstein. A clinical textbook of tropical 
medicine. 1st Eng. ed. from the rev. 3d Dutch ed. Batavia (etc.), 
G. KoUT A co., 1986. xi+ 637 pp., xiH-xxzv., illus. 

Luthringer, George F. The gold-exchange standard in the Philippines. 
Princeton, Princeton university press, 1934. xvi + 291 pp., tables, 
diagrs. Price, $3. 

McGuire, Christie. Ulcers in the tea-gardens. Calcutta, The Catholic 
orphan press, 1934. Cover title, 16 pp., plates. 

Marshall, C. E. Colloids in agriculture. London, Edward Arnold k co., 
1936. vii 4* 184 pp., illus. Price 6/-. 

Merrill, Elmer Drew. An enumeration of plants collected in Sumatra 
by W. N. and C. M. Bangham, by Elmer Drew Merrill Jamaica 
Plain, Mass., The Arnold arboretum of Harvard university, 1934. 
178 pp., illus. Price, $2.60. 

Neely, Wayne Caldwell. The Agricultural fair. New York, Columbia 
university press., 1935. xii + 313 pp., illus. Price, $3.76. 

Peybx, Edouard. Manuel de strologie pratique. Paris, Librairie Felix 
Alcan, 1936. xxiii + 267 pp., tables. Price, $1. 

Richmond, Winifred V. An introduction to sex education. New York, 
Farrar k Rinehart [c. 1984]. xiv + 312 pp., illus. Price, $2.60. 

Rohher, Caleb Wyand Getting. Researches in cancer: part one, 1896- 
1921; 1922-1932. Baltimore, The Brentwood printing company, 1934. 
144 pp., illus. Price, $3.50. 

Sedgwick, William Thomfbon. Sedgwick's principles of sanitary science 
and public health, rewritten and enl. by Samuel C Prescott and Mur¬ 
ray P. Horwood. New York, The Macmillan company, 1936. xviii + 
664 pp., tables. Price, $4.25. 

Siegel, Morris. Constructive eugenics and rational marriage. Toronto, 
McClelland k Stewart [c. 1934]. xiii + 196 pp., illus. 

Small, Victor R. 1 knew 8000 lunatics. New York, Farrar k Rinehart 
[c. 1936] vii + 273 pp. Price, $2.50. 

SMITH, James Gerald. Economic planning and the tariff; an essay on 
social philosophy. Princeton, Princeton university press, 1934. x + 
331 pp. Price, $3. 

Spicer, E. H. The endotoxic infections and their control with edwenil. 
6th ed. rev. Watford, Herts., E. H. Spioer k co., 1936. 141 pp. 

Tilden, Josephine E. The algae and their life relations; fundamentals 
of phycology. Minneapolis, Minn., University of Minnesota press, 1985. 
xii +660 pp., illus. Price, $6. 

Union of Soviet Socialist Republics. State planning commission of the 
council of peoples commissars. Summary of the fulfillment of the 
first five-year plan for the development of the national economy of 
the U. S. S. R. Report. 2d rev. ed. New York, International pub¬ 
lishers, 1933. 304 pp. Price, $1.25. 
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REVIEWS 

Garden Flowers in Color; a Picture Cyclopedia of Flowers. By Glen don A. 
Stevens. The Macmillan Company, New York, 1984. 820 pp., col. 
Ulus. Price, $8.75. 

This is a unique book on ornamentals. The author acknowl¬ 
edges that it has been written for the most part from actual 
garden acquaintance with the wide range of flowers described in 
it. He claims that in so doing his purpose is to provide "a book 
of definite educational value as well as a convenient garden ad¬ 
junct.” To see how far In each case the book meets his expec¬ 
tations, one needs only 1 to glance at the assembly of over 300 
garden flowers illustrated with much fidelity in their natural 
colors with beautiful photographic plates. These illustrations, 
which are enough to make one welcome the book, will show many 
an inexperienced gardener just what most garden blooms look 
like. Each illustration is accompanied by a brief account of the 
habits of the plants, their use, and cultivation. This is an added 
feature which makes the book doubly useful as a dependable 
guide to garden flowers. The descriptions are brief and include 
the scientific names of the flowers. 

The arrangement is alphabetical, but individual plants are 
better located by consulting the index.—E. Q. 

Economic Geography of Asia. By Daniel R. Bergamark. Prentice-Hall, 
Inc., New York, 1935. 618 pp., illua, diagra., mapa. Price, |6. 

While a few good books on Asia have already been published, 
Bergsmark’8 technic meets ideally the average requirements of 
a college textbook on Asia. His is always on the alert, evaluat¬ 
ing the mutual relationships which may be established between 
man’s manifold activities in his effort to earn his living and the 
natural environmental complex, thus eliminating unessentials 
and irrelevant subject matter. 

The illustrations, graphs, diagrams, and maps are illuminat¬ 
ing, but there are many typographical errors, a few of which 
are the following: Page 24, Rea Sea; page 72, 9th and 10th 
lines, of of; page 114, antonomous states; page 210, last line of 
3rd paragraph, the the; page 424, coking goal; page 427, po¬ 
tassium iodine. 

There are some statements which need to be corrected or 
improved, such as that on page 27, “In the Philippines, thousands 
of miles of terraces extend throughout various parts of the ar- 
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chipelago.” Such terraces are only found in the Mountain 
Province, Luzon, and not throughout the various parts of the 
Archipelago. On page 69, “While Asia adds but little to the 
total amounts of coal and iron ore of the commercial world, it 
does contribute large percentages of the world’s tin, antimony, 
tungBten, graphite and emory.” Why not list also copper and 
gold? Japan is one of the ranking copper producers and so are 
Manchukuo, Chosen, Taiwan, China, and the Philippines for 
gold. 

The inclusion of Cultural, Religious, and Linguistic Diversity 
on page 179 under chapter XI, the Natural Environment of 
India, may lead an unwary student to an erroneous concept of 
natural environment. 

On page 847, “Rice . . .; and the highest yields per acre are 
obtained in the Candaba Swamp . . .” The Candaba Swamp 
proper does not produce rice; it is a reserved area for wild 
life such as birds and fishes. The immediate surrounding land 
which may have been reclaimed from the original swampy area 
certainly is not the highest yielder of rice per unit area, but 
Nueva Ecija, a province in Central Luzon. 

Notwithstanding these minor observations, the reviewer con¬ 
siders Bergsmark’s Economic Geography of Asia as interest¬ 
ingly readable to the layman; well-suited to college students 
pursuing a course on Asia; and thought-provoking to teachers, 
well worth the price of the book.—C. C. C. 

Marine Boring Animals Injurious to Submerged Structures. By W. T. 
Caiman. Second edition rev. by G. I. Crawford. British Museum 
(Natural History) Economic Series No. 10. The British Museum, 
London, 1986. 88 pp., illus. Price, $0.26. 

This pamphlet is a valuable contribution on the subject of 
marine boring animals and the destructive effect they may have 
on submerged structures. It sums up our present-day knowl¬ 
edge of the natural history of the animals concerned and offers 
significant details which are useful both to zoologists and to 
marine engineers who are interested in the practical applica¬ 
tion of the facts recorded. 

The pamphlet is well illustrated. A list of the most important 
titles is given to provide guidance for those who wish to pursue 
the subject further.—F. T. 
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Wistar Institute Style Brief. Prepared by the cooperative efforts of the 
editors of journals published by the Wistar Institute and the staff 
of the Wistar Institute Press. The Wistar Institute Press, Philadel¬ 
phia, 1984. 169 pp., tllus., plates. Price, 82. 

This handbook is a concise answer to the long-felt need for a 
style guide especially designed to meet the problems of the tech¬ 
nical and scientific writer. Principles that scientific writers and 
editors have so far had to evolve laboriously for themselves from 
experience and continual groping after what is common sense, 
are here laid down in simple and direct form, so as to be avail¬ 
able to the consultant at a moment's notice. 

While the purpose of this little book is largely to explain 
Wistar Institute methods to biological writers, and to promote 
cooperation between author and editor, it cannot fail to be 
extremely welcomed to those interested in the writing and publi¬ 
cation of scientific and technical papers in general, as the sugges¬ 
tions it contains, except as pertaining to matters of practice with 
regard to which even the best printing offices are at variance, 
apply to technical writing in any field. 

Writers of scientific papers who hitherto felt that there is 
a definite technic to be acquired about the preparation of papers 
for publication, have had to rely on books of such general scope 
as the Style Manual of the United States Printing Office, and 
other first rate desk books that do have great practical utility and 
go into some detail in specialized fields, but are inadequate as 
sole reference books on the many crotchety problems confronting 
the technical writer. The Wistar Institute style book, though 
not as detailed, offsets these shortcomings of the general desk 
book, and can be used with equal profit either as a supplementary 
reference guide or independently. 

One gratefully notices that, as far as scientific papers are 
concerned, the authors have regarded no problem as too trivial 
or too complex to come within the scope of the book. Choice 
of paper, margins, and pagination are given as definite treat¬ 
ment as reference lists and the most suitable method of pre¬ 
paring illustrations under different technical and financial con¬ 
ditions. 

Intelligent use of this style brief will save the author con¬ 
siderable misdirected effort; even the seasoned author will find 
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it a profitable means of clarifying 1 and confirming rules that he 
has built up in the course of time out of his own experience. 
The new author will find the brief, direct discussion of what 
constitutes a well-prepared technical paper invaluable.—S. R. 

Electrons (+ and —), Protons, Photons, Neutrons, and Cosmic Bays. By 
Robert A. Millikan. (The University of Chicago Science Series.) 
The University of Chicago Prose, Chicago, Illinois, 1986 492 pp., 

illns. Price, $3.60. 

This volume is the answer to the scientist’s prayer for a 
clearer conception of modem physics, in which the author, whose 
works are widely used not only in America but also in other 
countries, presents some of the newer developments in the field 
with which he has closely associated his own work. These are 
the recent researches on the wave nature of the electron, the 
spinning electron, the positron, the neutron, transmutation of 
the elements and cosmic rays. Although by weaving the dis¬ 
cussion around these subjects the author makes the book in¬ 
teresting, the general reader will find certain chapters the un¬ 
derstanding of which requires more than a background of phy¬ 
sics. Except for this requirement, any reader with scanty tech¬ 
nical training may still get a lot of valuable information on the 
fascinating progress of modem physics described in this book. 

—3. C. E. 

Reproduction, Heredity and the Development of Sex. By H. G. Welle, 
Julian Huxley [and] G. P. Wells. Cassell A Company, Ltd., London, 
etc., 1936. 222 pp., 40 figs. Price, $1. 

This small volume is the fourth in “The Science of Life” se¬ 
ries, somewhat enlarged and brought up to date. Beginning 
with a discussion of the primitive types of reproduction which 
may be considered a special type of growth accompanied by 
detachment of daughter organisms, the authors arrive at the 
conclusion that sex is not reproductive. Sex is essentially anti- 
reproductive, inasmuch as the daughter organisms are not, so to 
say, chips of the old block, but the result of the interaction of the 
germinal substances carried by the sex cells from the two 
parents, who contribute equal amounts of the hereditary ma¬ 
terial. In this fact lies the means by which variations are 
reshuffled and recombined among the members of the species. 
How these variations are transmitted to the offspring is con¬ 
sidered in a chapter in which the high lights of genetic knowl¬ 
edge are discussed. An attempt is also made to correlate gene¬ 
tics with embryology, but the result is vague due mainly to the 



paucity of data along this line. Finally the authors give a sum¬ 
mary of the chromosome theory of sex determination. No bibli¬ 
ography is included, but a good index is given.—A. E. 

Practical Infra-Red Photography. By Othmar Helwich. A translation 
by J. L. Baring from the German of “Die Infrarot-Fotografle.” The 
Fountain Press, 10 Cursitor Street, E. C. 4, London. [No date] 
illns. Price, $1. 

Infra-red photography is a phase of photographic technic that 
has been developed within the last few yearo. In this book 
Othmar Helwich outlines its essential principles and describes 
its possible applications in various fields. 

Nowhere is the infra-red plate more useful than in scientific 
photography, and the author bares its special adaptability in med¬ 
icine, astronomy, criminology, and photomicrography. That it 
is also useful in photographing old documents, reproducing faded 
manuscripts, and testing fabrics is likewise Bhown by him. 

Insofar as it instructs the amateur as well as the professional 
photographer and the scientist regarding the nature of infra¬ 
red photography, this book is valuable.—C. S. A. 

Oxygen and Carbon Dioxide Therapy. By Argyll Campbell and E. P. 
Poulton. Foreword by Sir Leonard Hill. Oxford University Press: 
Humphrey Milford, London, 1934. 179 pp., iilus. Price, 12s. 6d. 

The mass of information scattered in scientific literature and 
the results of the extensive research and clinical observations 
of the authors are combined to form the basis of the present book. 

Oxygen therapy has now become the established treatment 
for pneumonia and other pulmonary conditions, certain cases 
of cardiac failure, and carbon monoxide poisoning. For efficient 
treatment of these conditions a suitable apparatus is necessary. 
In this book the authors describe fully the different methods of 
giving oxygen treatment efficiently. A breathing mask or an in¬ 
tranasal tube must be used, or the patient be put in an oxygen 
chamber or oxygen tent. For this purpose the use of such 
apparatus as Bragg’s and Drinker’s for giving continuous 
respiration is described. 

The treatise is divided into nine chapters, at the end of which 
is a summary for the sake of readers who may not have the time 
to weigh the whole of the evidence. It is also supplied with an 
adequate bibliography. 

To practitioners and hospital directors, especially in the Phil¬ 
ippines where the old clinical method of administration is still 
in vogue, in order to give them an insight of the modern methods 
of oxygen administration, this book is recommended.—I. C. 
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Human Sterilisation To-day; a Survey of the Present Position. By Cora 
B S. Hodaon. Watts ft Co., London, 1984. 58 pp. Price, |0.50. 

One drawback to the book is the small print, which makes it 
difficult to read. However, it is an interesting collation of the 
scientific and experimental work on sterilization hitherto done 
in America and Europe. It presents beneficial results which 
should be wisely considered by all economists, eugenists, and 
political and social workers, as well as by officials of penal 
and psychopathic institutions. The application of sterilization 
in the Philippines as a means of improving the race and as a 
preventive measure in limiting hereditary, mental, and physical 
disabilities should be food for serious thought among progressive 
thinking Filipinos.—U. D. M. 

Applied Silviculture in the United States. By R. H. Westveld. Edward 
Bros., Inc., Ann Arbor, Michigan, 1985. 415 pp., illua. 

This publication on regional silviculture in the United States 
brings together the results of various studies made by the 
author, the Forest Service, experiment stations, and forest 
schools. Eighteen forest regions, eight in the western, nine in 
the eastern part of the United States, and one in Alaska, are 
thoroughly discussed under the main headings of Description, 
Historical, Ecological Basis for Silvicultural Practice, Economic 
Basis for Silviculture Practice, and the Application of Silvi¬ 
culture. Each chapter has been submitted for review to one 
or more authorities in the region to which the chapter applies 
so that the book may be considered authoritative. The book 
gives the reader a good idea of the physical and economic limi¬ 
tations, the present condition, and the modifications or improve¬ 
ments that must be developed in each of the forest regions. 

The book ta lithoprinted in two-column style and is well illus¬ 
trated with photographs. There is a list of references at the 
end of each chapter and an index to the whole book. An appen¬ 
dix gives the common and scientific names of trees.—C. S. 

Sex Behavior in Marriage. By Charles A. Clinton. Pioneer Publication, 
Inc., 1270 Sixth Ave., Radio City, N. Y., 1935. 169 pp., illus. Price, 

« 2 . 

This book is excellent for the layman, but rather elementary 
for the physician. The anatomy and physiology of sex are ex¬ 
plained in simple terms. The facts of life are explained to pro¬ 
spective newlyweds in a way to avoid shocking the sensitive. 
The facts dealing with the psychology of coitus and its proper 
performance may train prospective mates to avoid various pit- 
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falls that otherwise might cause marital unhappiness. It will 
enable parents to safeguard their children from half-truths 
gleaned furtively from unreliable sources.—B. M. 

Race Differences. By Otto Klinberg. Harper A Brothers, Publishers, New 
York and London, 1986 867 pp. Price, 82.60. 

This book discusses race differences from three distinct ap¬ 
proaches; namely, biological, psychological, and cultural. The 
author Btates that there is no racial hierarchy that is consis¬ 
tently supported by all the available evidence, and that the notion 
that one race is more primitive than another has no acceptable 
scientific foundation. He also states that he has carefully eva¬ 
luated the theories on psychological race differences and has 
found them to have no basis in the study of physical characteris¬ 
tics, endocrine glands, blood, or brain; or in tests of sensory ca¬ 
pacity, intelligence, or personality; or in the analysis of criminal 
statistics. He has further analyzed the relation between culture 
and psychology and has shown that fundamental behavior differ¬ 
ences in race groups can be explained on a cultural basis. He 
concludes “that there is no adequate proof of fundamental race 
differences in mentality, and that those differences which are 
found are in all probability due to culture and the social environ¬ 
ment.” The book contains exhaustive material with clear and 
lucid exposition of facts intended primarily for students and the 
intelligent layman. Every student interested in ethnology should 
have a copy of this book.—R. E. G. 

The Technique of Contraception; an Outline. By E M Mastner. Pub¬ 
lished for the National Medical Council on Birth Control, by the 
Williams & Wilkins Co., Baltimore, 1936 40 pp, lllus. Price, 80-60. 

This is a short, concise, and to-the-point manual of practical 
instruction on the safest and most effective methods of contra¬ 
ception known at present. 

In a foreword by Robert L. Dickson, the point is brought out, 
one that is too often overlooked, that from a standpoint of safe¬ 
guarding the health of mothers, the whole question of contra¬ 
ception is of public-health significance and properly belongs to 
the department of preventive medicine. 

In the discussion of the technic of contraception the author 
makeB the usual divisions into general measures applicable to the 
male, measures used by the female, and measures giving pro¬ 
longed protection such as intra-uterine stemB, hormones, sper- 
motoxins. 
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Though it is written primarily for the medical profession, 
there is nothing in the outline that would not be readily under¬ 
stood by an intelligent layman. 

Despite its brevity, the book is profusedly illustrated by 
diagrams, showing the precise manner in which vaginal dia¬ 
phragms and cervical caps should be used. The book is very 
practical and worth reading by any student interested in the 
subject—U. D. M. 
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PHILIPPINE CICADELLIDSE (HOMOPTERA) 

By Gonzalo Merino 

Of the Bureau of Plant Industry, Manila 
FOUR PLATES 
INTRODUCTION 

The Nearctic and PaUearctic species of the family Cicadellidse. 
which includes many pests of crops, have been well worked. 
However, the Oriental species, especially those of the Ma¬ 
layan region, have been very little studied. Distant 1 thinks the 
Cicadellidie, being practically unworked in certain sections of 
the world, may prove to be the most extensive family of the 
Homoptera. 

The description of Philippine species started with miscel¬ 
laneous collections by early collectors. Most of the specimens 
described were from the British Museum. Among the early 
workers were Walker, St&l, and Signoret. Later Melichar, 
Kirkaldy, Matsumura, Distant, and Baker became prominent 
as describers of eastern Palsearctic, Oriental, and Australian, as 
well as Indian, Cicadellidse. Baker collected and described more 
Philippine species of this family than all of the other above- 
mentioned workers together. All of Baker’s work on Philippine 
Cicadellidse was published in the Philippines. His collection in 
the United States National Museum is practically untouched. 

The nucleus of the present work on Philippine Cicadellidse 
was the few specimens that I took from the Islands, and material 
subsequently sent to me, from time to time, by my associates 


HA 


•Fauna Brit. Ind. Rhynch. 3 (1906) 62-64. 
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In the Bureau of Plant Industry. The collection of Professor 
Osborn contributed several new species and many interesting: 
old forms. Later my studies were extended to the United States 
National Museum, primarily for the purpose of comparing my 
types and determinations with the extensive Baker collection 
from the Philippine Islands. Several additional forms were 
studied and are described in this paper. 

In general I have followed Distant 2 in the arrangement of 
these insects. It has been necessary, of course, to include some 
genera subsequently erected by Baker, Kirkaldy, Matsumura, 
and others, under divisional groupings according to Distant’s 
synopsis. For structural characteristics and descriptions with 
reference to the names of sclerites and the wing venation of 
species, the excellent plates of Edwards* and Osborn 4 were con¬ 
sulted and adopted. 

In this work I have described or determined eighty-three 
species, thirty-four of which are new; thirty-nine are old species 
of known Philippine distribution, and fourteen are species re¬ 
ported for the first time from the Philippines. In checking 
Baker’s material and comparing it with the original descriptions, 
nine more species were listed for the Philippines for the first 
time. With the descriptions of the species I have recorded the 
distribution, the host plant, and the economic status where such 
information was available. Agollm DeLong and Davidson, with 
a known Australian and Nearctic distribution, is here recorded 
for the first time in the Orient. Four species are described. 
Macropnis was believed to be exclusively Nearctic, Palsearctic, 
and Ethiopian in distribution, but nine species of this genus 
came to light in the Philippine material and are herewith de¬ 
scribed. Cicadula is here first recorded as a Philippine genus. 

Two genera are erected, one to receive two species, and the 
other, three. One genus is given a new name. This preoccupied 
and monotypic genus of Distant, 11 Alitwrus (now Alituralis), 
receives another species in this paper. 
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The present study of Philippine Cicadellidse was made possible 
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Osborn, of Ohio State University, under whose direction this 

‘Op. cit. 4 (1908). 

* Hemiptera-Homoptera of the British Isles. L. Reeves A Co. (1896). 

'Ohio Biol. Sorv. 3 No. 4 (1928). 

‘Fauna Brit Ind. Rhynch. 4 (1908) 398, No. 2667. 



• 1.1 


Merino: Philippine CioadeUidee 


309 


work was undertaken. He placed at my disposal his collection 
of Philippine cicadellids and his private library, which contains 
a wealth of invaluable literature on this group of insects. 

My thanks are also due to Mr. P. W. Oman, taxonomist of the 
order Homoptera in the United States National Museum, for 
valuable suggestions and help at the museum, and for the loan 
of some specimens from the Baker collections; to Dr. H. L. 
Morrison, in charge of the insect division of the United States 
National Museum (now of the Bureau of Entomology and Plant 
Quarantine), for furnishing me with working space and equip- 
ment; to Dr. D. M. DeLong for aid, especially in the genus 
Agellue; to Dr. E. P. Breakey, of the department of zodlogy 
and entomology, Ohio State University, for valuable suggestions 
and criticism during the early part of this work, the reading 
of the manuscript, and the checking of some of the specimens, 
especially those of the genus Macropeis; to my colleague in the 
Bureau of Plant Industry, Mr. F. Q. Otanes, of Manila, who 
from time to time sent me specimens collected in various parts 
of the Islands by the inspectors of the Philippine Bureau of 
Plant Industry; and above all to Dr. Manuel L. Roxas, who did 
everything possible to enable me to complete my work. 

During the preparation of this paper I was guided by the 
excellent publications of W. L Distant, C. F. Baker, and H. 
Osborn. I have occasionally referred to the works of F. Ed¬ 
wards, D. M. DeLong, and E. P. Van Duzee. 

Most of the drawings were made by Mrs. C. W. Taft, some by 
Mr. F. B. Whittington under my supervision, and the rest were 
drawn by myself. 

In the preparation of the check list with the original bibli¬ 
ography and synonymy, I am indebted to Baker’s unpublished 
notes for the names of some species and their synonyms. 

ECONOMIC IMPORTANCE OF THE CICADELLIDjE 

The Homoptera are of great concern to man. Among them 
are insects causing extensive injury to plant life. They are 
mostly of small size, multiply rapidly, and adapt themselves 
readily to all climatic conditions. Their attack goes unnoticed 
until the p lan ts have lost so much vitality that they are either 
stunted or killed. The Cicadellidse, therefore, are probably the 
most important family in this group of insects. 

Their astounding breeding capacity, their mode of attack, 
which is to keep themselves always under the leaves of the host 
plants, together with their small size and protective coloring. 
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result in large numbers of them not being noticed until the plants 
attacked are ready to die. 

Usually, however, these attacks do not cause the death of the 
host plants, but only greatly reduced vitality and productivity. 
For this reason their presence often escapes notice. 

Serrano and Palo 6 estimated the loss of mango fruit due to 
the persistent attack of the mango leaf hoppers Idiocerus cly- 
peotlis and Chunra niveosparm for 19S2 in three mango-growing 
provinces of Luzon to be 75.82 per cent of the crop. 

These small insects occur in great numbers and feed especially 
on the sap of the young growing shoots. When the hoppers are 
numerous the amount of sap extracted by them is sufficient to 
prevent growth and to cause the loss of the entire crop of fruits. 
Lefroy T found that Nephotettix apicalis and N. bipvnctatus 
multiply enormously and are a distinct plague to rice in India. 
CicadeUa spectra Distant is another of the cicadellids that is 
numerous and ranks as a major pest of rice in India. These 
three species also occur in abundance in the Philippines and are 
certainly as bad rice pests here as in India. 

Impoasca Havescens, the well-known green fly of tea, whose 
distribution is world-wide, is a serious pest in India. This 
species damages cotton and various solanaceous crops in the 
Philippines. 

LIFE HISTORY 

Life-history work in this family is practically untouched. It is 
a field of considerable interest, as these insects have well-defined 
habitats and plant hosts and seem to be readily affected by such 
ecologic factors as temperature, moisture, and natural enemies. 

Aside from work on the mango leaf hoppers Idiocerus cly- 
pealis Lethierry and Chunra niveosparsa Lethierry, for whose 
damaged Serrano and Palo 8 proposed the name “blossom-blight 
of the mango” to distinguish them from the less abundant leaf 
hoppers found on mango, no life history has ever been attempted 
on Homoptera in the Philippines. 

The cicadellids have multifarious habits. Some are arboreal, 
some live and breed on herbs and bushes, some on reeds, and 
many of them feed and breed on old or green pasture grass. 
Some are solitary, others swarm in great numbers. It is 

* Philip. Journ. Sd. 50 (1933) 211-277. 

'Indian Insect Life. Thacker, Spink A Co., London (1909) 738. 

• Philip. Jonrn. Sd. 50 (1983) 211-277. 
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supposed that most of them breed the year round with more 
or less predominance in certain favorable seasons. Certain 
species multiply during the dry season, and others appear in 
great numbers during the rainy season. 

The preponderance of a species, however, depends more or 
less on the abundance of its hosts, and the stage of the host 
which is succulent to the species concerned. The grass types 
multiply in great numbers during the rainy season when grasses 
are growing most vigorously. In the Philippines Nepkotettix 
apicaUe and N. bipunctatvs are numerous in the early part of 
the rainy season, during June, when rice is beginning to grow 
vigorously. Idiocerue clypealis and Chunra niveosparsa are 
abundant on forced mangoes in November and December and 
on mango blossoms during the regular season; that is, from 
January to April. 


GEOGRAPHIC DISTRIBUTION 

The cicadellidB have well-defined habitats and plant hosts. 
Their distribution is limited by climatic conditions and the dis¬ 
tribution of their host plants. 

In the Tropics plant distribution seems to limit the distribu¬ 
tion of the specieB. The mango pests of India are of the same 
subfamily as those that attack mangoes in the Philippines, the 
Idiocerinse. Whether or not the species of Idiocerue on the 
mango in India are distinct from those in the Philippines is 
questioned. Sugar canes and bananas have specific leaf-hopper 
pests that are more or less widely distributed. Some of the spe¬ 
cies attacking rice are as widely distributed as the area where 
rice is the commonest crop. Nephotettix apicalie Motchoulsky 
is present from India to Japan, including, of course, the countries 
and islands intervening. 

The distribution of cicadellids is limited by land barriers, 
high mountains, large bodies of water, and climatic conditions. 
Each faunal region, unless affected by certain agencies of dis¬ 
semination, has its own faunal characteristics. The Philippine 
cicadellids are distinctly Indo-Malayan, tinged with certain Pa- 
laearctic elements, which were introduced by commerce. It is 
possible that some Neotropical species are present due to the 
early importation of plants from Mexico. However, such in¬ 
troductions are doubtful in view of the distance, the slow trans¬ 
portation at the time, and the bringing of seeds mostly instead 
of living plants. Some leafhoppers from China and Japan may 
have gained a foothold through constant importations of or- 
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namental plants. Perhaps some are due to a land bridge, which 
may have existed between continental Asia and some part of 
the Philippines, or a similar connection between Indo-Malayan 
regions and Palawan and adjacent islands. Some Australian 
species have been recorded in the Philippines. 

Although the species of Makilingia are distinctly Philippine, 
the Idiocerini are most likely of Indian origin. It is difficult to 
determine the origin of most of these species unless we know 
their habits and their host plants, as well as the native homes 
of such hosts. We know that most of the existing species of 
wide distribution are arboreal. The Tartessusaria, Idiocerini, 
and most of the well-known Typhlocybinse and Cicadellinse are 
arboreal insects, possibly transported by commerce. 

SYSTEMATIC RELATIONS OF THE HOMOPTERA AND DIVERSITY 
OF OPINION CONCERNING THEM 

In the classification of Homoptera first consideration was given 
to the number of the tarsal and antennal joints, and the character 
of the wings. Thus Westwood, according to Distant,* divided 
the Homoptera as follows: 

Trimera. Tarsi 3-jointed and antenna minute; wings areolate. 

Dimers. Tarsi 2-jointed and antenna moderate, 6- to 10-jointed; wings 
areolate. 

Monomera. Tarsi 1-jointed, antenna 6- to 25-jointed; wings not areolate. 

Monomera is represented by one family, the Coccidte; Dimera 
includes the Psyllidse, the Aleurodidse, and the Aphididse; and 
Trimera includes the Auchenorrhyncha, on the phylogenetic posi¬ 
tion of which the authorities disagree. 

It is admitted by all that among the trimerous insects the 
Cicadidse are the lowest and most generalized, due to the presence 
of the three ocelli, the venation of the wings, and the poor devel¬ 
opment of the nervous system. 

Here the question arises whether the Membracidse should fol¬ 
low the Cicadidse or the Fulgoridse. It is the opinion of some 
writers that the Cicadellidse, because their morphological charac¬ 
teristics and mode of development, occupy the highest rank 
among the Auchenorrhyncha. Funkhauser, 10 however, suggests 
that the membracids should be placed between the Cicadidse 
and the Cicadellidse, because the treehoppers have strong affin¬ 
ities with the leafhoppers, and probably came from the same 

'Fauna Brit. Ind. Rhynch. 3 (1906) 52. 

“Conn. Geol. & Nat. Hist Surv. Bull. 84 (1923). 
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stem as the Cicadellidse. Lawson, 11 in having the Cicadellidse 
follow the Membracidse, bases his opinion on the New World 
insect known as Aethalion, which looks very much like the Cica¬ 
dellidse and has certain characteristics that led St&l and Van 
Duzee to place it with the Membracidse and Ashmead to place 
it under the Bythoscopidse. Again he bases his reason for such 
arrangement on Fenton’s 13 work on leaf-hopper parasites, ac¬ 
cording to which Aphelopus is the only genus of the Anteoninse 
that parasitizes the Typhlocybinse and is also the only genus that 
was found on the Membracidse, and as such the Typhlocybinse 
are considered the lowest subfamily of the Cicadellidse, closest to 
the Membracidse. Fenton shows that the Anteoninse parasitize 
the Membracidse, Cicadellidse, and Fulgoridse. Thus the three 
above families show close affinities. Because of the protective 
froth which envelops the young, the Cercopidse escape parasitism. 

Imms 13 also is of the opinion that the Membracidse are most 
nearly related to the Cicadellidse. Edwards 14 arranged the fami¬ 
lies so that the Membracidse follow the Cicadellidse, and the 
Fulgoridse (Isaidee) follow the Cicadellidse (Tettigometridse). 
DeLong 16 places the Cicadellidse between the Membracidse and 
the Fulgoridse. However, he admits the close relationship be¬ 
tween the Cercopidse and the Cicadellidse. He says that Pen- 
thimia amerieana Fitch and certain species of Gyponas and the 
Acocephalini closely resemble the cercopids. The moBt striking 
of the Australian forms are the much larger species of the 
Eurymela group of genera comprising Eurymela, Eurymeloides, 
and Eurymelops. According to Tillyard, 1 " these handsome 
wedge-shaped species superficially resemble the Cercopidse. In 
my collection I have a Poophttus, a cercopid, that is so similar 
to this group that only examination of the tibial spurs will pre¬ 
vent its confusion with the leafhoppers. As a group, DeLong 
adds, the Fulgoridse are most easily confused with the Cicadel¬ 
lidse. Distant, 17 however, had the families arranged as follows: 

“ Kansas Univ. Bull. 12 (1920) 28 

"Ohio Journ. Sci. 18 (1918). 

“A General Textbook of Entomology. Dutton & Co. Inc., New York 
(1929) 857. 

“ Hemiptera-Homoptera of the British Isles. L. Reeves & Co. (1896) 15. 

"Conn. Geol. A Nat Hist Surv Bull. 34 (1928) 58. 

" The Insects of Australia and New Zealand Angus & Robertson, Ltd. 
(1926) 164. 

" Fauna Brit Ind. Rhynch. 8 (1906) 52-64 
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Cicadidse, Fulgorida, Membracida, Cercopida. I do not clearly 
see the purpose of such arrangement. It seems that with the 
position and development of the ocelli, the antenna, the prono- 
tum, the wing texture, and the tibial spurs (spines), the fol¬ 
lowing arrangement might be followed: The Cicadidse are the 
lowest and most generalized of the Homoptera. The Membra- 
cidse, due to the poor development of the nervous system and the 
peculiar absence of the forms, which explains the absence of the 
third ocellus (wings very generalized, simple genital organs), 
and the peculiar and useless development of the scutellum, come 
second. The Cercopida, with less bizarre form and texture of 
the wings, scutellum, the arrangement of the tibial spurs (nearer 
to Cicadidse), the ocelli, and the antenna, might be subordinated 
to the Cicadellidse. They should be preceded by the Membracidse, 
however, for the reason that some of them generally resemble 
the Membracidse more closely. The species of Machaerota have 
the scutellar process long and arched, its apex extending in the 
same manner as that of the membracids. In Machaeropsis the 
scutellar process gradually shows recession. Distant 18 claims 
that the subfamily Machaerotinse is the connecting link between 
the Membracidse and the Cercopida, and the Cercopida should 
be subordinated to the Cicadellida. The Fulgorida, with the 
location of the antenna (which are lower than in the Cicadel¬ 
lida) and the scutellar development, may be considered the most 
modern and specialized family of the Homoptera. 

The Cicadellida belong to the division Trimera, and are one 
of the five families in this group; namely, the Cicadida, or 
“harvest flies,” the members of which are the largest species 
of the group; the Fulgorida, or “lantern flies,” which feed on 
the leaves and stems of herbaceous plants; the Membracida, or 
“treehoppers,” which feed on twigs; the Cercopida, or “frog- 
hoppers,” also known as “spittle bugs” because of the frothy 
masses that they make on the stems of grasses; and the Cicadel¬ 
lida, or “leafhoppers,” which feed mostly on the leaves of plants. 
Kirkaldy 19 defines “leafhoppers” as a convenient, nontechnical 
term, to express auchenorhynchous Homoptera, excluding the 
Cicadida, but including the sternorhynchous family Psyllida 
(Chermida), generally known as “jumping plant lice.” 

“Op. dt 4 (1908) 79. 

“Rep. Exp. Sta. Haw. Sugar Planters’ Assoc. Bull. 1 pt. 9 (1906). 
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The large family Clcadellide is separated from the other 
related groups by the more or less closely spinulose condition 
of the posterior tibia and the position of the ocelli. The posi¬ 
tion of this important family is still the subject of considerable 
difference of opinion among workers. Westwood recognized 
only three families in the order Homoptera; namely, Cicadide, 
Fulgorid®, and Cercopidse. St&l, supported by Hansen, recog¬ 
nized four; namely, Stridulantea, Cercopida, Fulgorida, and 
Jassida which include Membracida (Distant 90 ). Edwards, 91 
excluding Psyllina, enumerated fifteen families, which come un¬ 
der the present consideration of the group: Cicadellidse, Ledrid®, 
with one genus; Ulopidie, with one genus; Paropidae, with one 
genus; Bythoscopids, Tettigonid®, Acocephalidae, Jassid®, and 
Typhlocybide are considered families. Kirkaldy 23 placed under 
the superfamily Tettigonioid® the family Tettigoniide with its 
subfamilies: Tettigoniin®, Jassins, Agalliin®, Penthinuins, 
Eupterygin®, Ledrinse, Stenocotin®, Kahavaluin®, and Megoph- 
thalmin®. 

Baker" opposed what he termed the “antiquated artificial 
system” originally proposed for a few species formerly known 
in Europe; namely, if the ocelli are located on the disk, the 
specimen is a tettigoniellid; if on the margin, a jassid; and if 
on the face, a bythoscopid. He listed under the superfamily 
Jassoidea fifteen families; namely, the Tettigoniellid*, the char¬ 
acteristics of which comprise those of the members of the Tetti- 
ponieUa of Distant, 24 excluding the genera Signoretia, Preta, 
Eucanthus, and Bundera; the Gyponin®, without the genus 
Penthimia; Penthimid®, those of the genus Penthimia; Thauma- 
toscopid® taking in the genera of Kirkaldy, Thaumatoscopvs 
(allied to Gypona, and Penthimia and Vulturous which I would 
consider a Thaumatoscopus itself—there is hardly sufficient 
reason for raising Vulturous to the category of a genus); 
Ledridte, those of the subfamily Ledrin®; Paropid®, taking the 
genera Mesoparopia of Matsumura and Paropia; Stenocotid® 
with the genera Stenocotes and Kyphoeotes; Koebelid®, the 
genus Koebelia; the Ulopid®, under which belong the genera 
Ulopa and Moonia; Signoretiid®, Signoretia of St&l and Preta 

■Fauna Brit Ind. Rhynch. 3 (1906) 62-64 

“ Hemiptera-Homoptera of the British Isles. L. Reeves & Go. (1896). 

■Rep. Exp. Sta. Haw. Sugar Planters’ Assoc. Bull. 1 pt 9 (1906). 

■Philip. Journ. Sci. 24 (192ft) 67-71. 

“ Fauna Bnt Ind. Rhynch. 4 (1908) 201-202. 



316 


The Philippine Journal of Science 


IMS 


of Distant; Eucanthidffi, Eucanthue and Bunder a; Pythamidse, 
consisting of Onukia, Pythamue, and Oniella; Nirvanidse, having 
Kama, Distant, Ophuehus Distant, Stenometopius Matsumura, and 
Nirvana Kirkaldy; and the genera recently erected by Baker— 
Pseudonirvana, Nirvanoides, Pythonirvana, and Jassonirvana. 

DeLong,* s considering the Connecticut species, divides the Cica- 
dellidse into four subfamilies based principally upon the location 
of the ocelli and the Bhape of the body: Bythoscopine, Jassinae, 
Cicadelliiue, and Gyponinae. The Typhlocybini becomes a tribe 
of the Jassinae. Distant, following in the main the classification 
of Van Duzee, divided the Cicadelli into seven subfamilies: Led- 
rinae, Bythoscopinae, Tettigoniellinae, Gyponinae, Acocephalinae, 
Jassinae, and Typhlocybinse. However, the Acocephalinae are 
absorbed by the Jassinae in his synopsis of the genera. 

Lastly, Melichar 26 divided this family into two large sections, 
based mainly upon the shape and sculpture of the vertex and 
pronotum; the Proconiaria with 64 genera, and the Cicadellaria 
with 100 genera. However, according to China, 27 many of Me- 
iichar’s generic names were preoccupied. Inasmuch as Meli- 
char’s types and discussed species were from southern America, 
and in view of this radical change in classification, I shall men¬ 
tion his work only as a reference. 

CHEEP CHARACTERISTICS OF THE CICADELLIDA2 

In the classification of the Philippine species described herein, 
the main features or characteristics of the groups were taken 
into consideration according to different authorities with special 
reference to the work of Distant 28 and of Osborn. 2 * 

Family CICADELLID^ Latreille 

Cxoadsllm Latwlle, Fan. Nat. Rag. An. (1826 ) 427. 

CicadelUna Bubmeistbr, Handb. d. Ent 11 (1835) 103. 

CieadeUineM Blanchard, Hist des Ins., Hemip. (1840) 187. 

Tettigomidm Fitch, Homop., Fourth Ann. Rep. N. Y. State Coll. Nat 
Hist. (1841) 55. 

Jassina StAl, Stet Ent Zeit 19 (1858) 234. 

Jastidm Finn, Verh. Zool.-Bot Gee. Wien 16 (1866) 500. 

Jassovim Van Duzee, Trans. Am. Ent Soc. 19 (1892) 296. 

Tettigonioidm Kjbkaidy, Exp. Sta. Hav. Sugar Planters* Assoc. Bull. 
1 pt 9 (1906) 295. 

"Conn. Gaol. A Nat Hist Surv. Bull. 24 (1923). 

" Ann. Mus. Nat Homop. 21 (1924) 195-243. 

"Ann. A Mag. Nat Hist IX 20 (1927) 281. 

"Fauna Brit Ind. Rhynch. 4 (1908). 

"Ohio Biol. Surv. 3 No. 4 (1928). 
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The family Cicadellidse was divided into seven subfamilies; 
namely, Ledrinse, Bythoscopinse, Tettigoniellinee, Gyponinse, Aco- 
cephalinae, Jassinse, and Typhlocybinse. As a matter of conven¬ 
ience, the groups under the subfamily Acocephalinse were placed 
under Jassinse. 

The insects are comparatively small, ranging from 2 milli¬ 
meters in length, including the tegmina, among the Typhlocybinse, 
to 18 millimeters among the Ledrinse; tibia more or less elon¬ 
gated, hind tibia characteristically armed with a double row of 
spurs; tarsi 3-jointed; ocelli two, placed on the anterior just 
slightly above the margin of apex, in the Bythoscopinse in front, 
below the margin; in the Tettigoniellinse, Gyponinse, and Ledri¬ 
nse, on the vertex (sometimes variable in the .Ledrinse); and in 
the Typhlocybinse the ocelli are wanting; the antennse setaceus, 
2-jointed, and terminated by fine long hairs, invariably placed 
between the frons and the eyes; the tegmina, or superior wings, 
are thicker than the membraneous, or inferior, wings, which 
are folded at rest. 

In the Cicadellidse the position of the ocelli; the shape, size, 
and sculpture of the vertex, pronotum, and scutellum; the shape 
and size of the frons and the clypeus; the arrangement of the 
venation; the coloration or markings; and the external and in¬ 
ternal characters of the genitalia are the principal taxonomic 
features for the grouping and the separation of species. 

LEDRINA5 

Head broad; face moderately concave or somewhat convex; 
vertex spatulate, horizontally reclined, narrowly depressed or 
moderately convex; cheeks flat and white, frons and clypeus 
narrowly produced; antennse inserted under the anterior part 
of head above the line of the eyes and far from them. 

The only species studied was a Petalocephala m the Osborn 
collection. 

Genus PETALOCEPHALA StU 

Petalocephala StAl, Ofv. Vet-Alcad. Fdrh. (1863) 26«. 

Ledropne Meuchab (nec White), Horn. Fauna Ceylon (1908) 141. 

Type, P. bohemani StAl, from Java. 

Distribution: Ethiopian, Oriental, Malayan, and Australasian 
Regions. 

Body very oblong or a little elongate, depressed; head clypeated, folia- 
ceonaly produced anteriorly; vertex somewhat flattened; face beneath eyes 
strongly and abruptly, thence gradually, narrowed, margins very slightly 
defined; front small, narrow, flattlsh; eyes small; ocelli situated towards 
base of vertex, farther removed from tho eyes than from each other; pro- 
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notum transversely sexangular, not* or only slightly* narrowed anteriorly* 
the lateral margins acute* anterior lateral much longer than posterior 
lateral* anterior margin slightly rounded; scutellum triangular* subequi- 
lateral; tegmina subcoriaceous pellucid* densely punctate* tectiform* ante¬ 
riorly conjointly convex* clavus very broad before the middle* corium 
obliquely rounded at apex* veins somewhat irregularly anastomosed towards 
apex, legs somewhat short* anterior cox* free* posterior tibi* remotely 
dentate.— StAl, translated by Distant, Fauna Brit Ind. Hhynch. 4 (1908) 
162-163. 

PETALOGKMIALA CULTCLLtFEKA W*Ik«r. 

Petalocephala euttellifera WALKER, Journ. Linn. Soc Zool. 1 (1866) 98. 
Ledra punttifera Walker, List Horn. SuppL (1868) 249; Atkinson* 
Journ. As. Soc. Bengal 64 (1886 ) 96. 

Originally knogwn from Sikhim; Mungphu (Atkinson collec¬ 
tion) ; Darjiling (Brit Mus.); Malay Peninsula; Perak (Do¬ 
herty); Singapore ( Wallace , Brit. Mus.) Distant.* 0 

Length exd. tegmina, 15 to 17; exp tegmina 28 to 32 millimeters. 

Vireacent or ochraceous; vertex about as long as breath between eyes, 
conically produced towards apex* thickly finely punctate* centrally longi¬ 
tudinally carinate; pronotum finely punctate* posteriorly finely rugulose, 
centrally longitudinally linearly impressed; tegmina thickly punctate; pos¬ 
terior tibia inwardly strongly dentate— Distant, Fauna Brit Ind. 4 
(1908) 164. 

LUZON, Mountain Province, Haight’s Place, Balbalan (Osborn 
collection). This is the first Philippine record. 

BYTHOSCOPIN^C 

This subfamily is readily recognized by having the ocelli 
the face below the anterior edge of the head, the vertex narrow 
or apparently wanting, the head being entirely deflexed. 

Key to the Philippine genera of the tub family Bythoteopinm . 
a 1 . Tegmina without an appendix. 

b \ Pronotum distinctly produced beyond the anterior margin of the eyes* 

and oblique rug*. ... . Maeroptit Lewis. 

a*. Tegmina with a distinct appendix. 

6*. Pronotum not produced beyond the anterior margins of the eyes 
e\ Vertex with eyes much broader than pronotum, head rounded, 

d \ Ocelli nearer the eyes than each other. Idiocerut Lewis. 

d*. Ocelli equidistant from each other and the eyes. 

Idtocerinut Baker. 

c*. Vertex with eyes slightly broader than pronotum* transverse* head 
blunt* transversally depressed Bythotcoput Germar. 

6*. Pronotum shorter and narrower than the scutellum and vertex to¬ 
gether . . Chunra Distant, 

" Fauna Brit. Ind. Rhynch. 4 (1908) 164. 
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Gtauu MACROP8I8 Lewis 

Maeroptia Lewis, Trans. Ent. Soc. Lond. 1 (1836) 40. 

PcdiopsU Bumreism, Gen. Ins. (1838) pi. 10. 

The very narrow vertex Is distinctly produced beyond the 
anterior margins of the eyes. The head is as wide as the pro- 
notum. The lateral margins of the pronotum are short, the 
anterior margin as in Tartesaua, the posterior concave, and the 
surface obliquely striated; the scutellum with a transverse de¬ 
pression before the apical angle, slightly broader than long; the 
tegmina thin and folded over the body as in Bythoacopus. 

In this genus the males are darker and occasionally spotted 
(although the males of Nearctic species often show fewer mark¬ 
ings than the females). The markings are not found in females 
of this genus, whereas in Idiocerus, a genus of the same sub¬ 
family, the spots are found in the females. 

This genus, although apparently of world-wide distribution, 
has not been recorded from the Malayan region. St&l* 1 de¬ 
scribed one species, Maeropaia macvlipennia, which is said to be 
a Bythoacopus. In Baker’s collection there are several Japanese 
species determined by MatBumura under Pediopaia, which is a 
synonym of Mocropsia. There are three specimens labeled Ma¬ 
cropais, but they belong to the genus Bythoacopusj 

Breakey,* 3 speaking of the geographic distribution. Bays that 
the genus is best known from the North Temperate Zone, and 
according to references found by him, ten species are described 
from the Ethiopian Begion, four from Australia, one from Santo 
Domingo, eleven from the British Isles, outside of the thirty- 
two species and three varieties recognized by him as present 
in North America. Oshanin ** recorded four species and one 
variety from Europe (one of them is a Proaina which was also 
recorded from Siberia), one from Japan, and two from China. 
Fowler* 4 records two species of Stragania St&l, from Mexico, 
which were treated as a subgenus of Gypona and subsequently 
placed under the Jassinse by St&l himself as being synonymous 
with Maeropaia Lewis. In this paper (Hemiptera Africans 4: 
126-127) he renamed Bythoseopue olivaceous St&l Maeropaia 
aubolivaceoua St&l. Distant ** described three species of Pediop- 

" Ofv. Vet-Akad. F8rh. 27 (1870). 

“Ann. Ent Soc. Am. 26 (1932) 4 

■Ann. Mua. Zool. de Sci. 11 (1906) 67-89. 

"Biol. Cdh. Am Rhyneh. 2 pt. 1 (1909) 271. 

* Fauna Brit Ind. Rhyneh. 6 (1916) 238-240. 
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sis (Macropaus) from India. These so far are the only Macropsis 
species known in the Indian fauna. Cogan M described one more 
species from Africa ( Pediopsis capenaia). 

Specimens of the following nine new species were compared 
with Nearctic and Palsearctic species at the United States Na¬ 
tional Museum: 

MACROPSIS BREAKKYI «p. ut. 

Female, length, including tegmina, 3 millimeters; male, length, 
including tegmina, 2.8. 

Very small, robust, ochraceous all over, vertex regularly and 
transversely punctured with brown punctures, and transversely 
striated, about one-fourth as long as the distance between eye 
and middle of vertex; pronotum extended anteriorly, right- 
angled, median line indistinct, oblique striation rugulose, reg¬ 
ularly punctured with brown, posterior angles in line with scutel- 
lum, oblique; posterior side slightly concave. Scutellum lightly 
punctured; face slightly tumid, appearing rugose from the side, 
clypeus minute, lora and gena almost invisible, ochraceous; 
plates of male long and spindling; the last ventral segment of 
female almost truncate, Blightly projected at middle; pygofers 
very large; tegmina sordid hyaline, profusely and finely punc¬ 
tured with brown punctures. 

Mindanao, Zamboanga (holotype. Baker collection, U. S. N. 
M.). 

I take pleasure in naming this beautiful species for Dr. E. P. 
Breakey, of the Department of ZoOlogy and Entomology, Ohio 
State University, a homopterist to whom I am indebted for 
valuable suggestions and criticism during the progress of this 
work. 

MACROPSIS R1EALI ap. Mr. 

Female, length, 4.5 millimeters. 

Head, pronotum, and scutellum yellow; face, legs, and body 
beneath ochraceous, with brownish markings on the abdominal 
segments and pygofer, somewhat slender in form. Tegmina 
long, greenish transparent, with venation prominent, deeper 
green and yellowish green. Slender and medium-sized species. 
Pronotum regularly rugose, lightly marked with brownish patch 
on the anterolateral angle, prominently produced, anteriorly al¬ 
most right angled, posterior side slightly concave. Median line 
obsolete; scutellum subtriangular, slightly broader than long, 
finely punctured; face broad, slightly tumid when viewed from 


Ohio Journ. Sri. 14 (1916). 
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side, forehead regularly and finely striated; frona elongated, 
slightly differentiated by shallow sulci; clypeus short and broad¬ 
ly rounded; lora minute, narrow, and elongated; gena narrow 
and elongated, depressed below the area of face, broader at 
apex; last ventral segment a projecting semicircular plate, slight¬ 
ly notched. 

Mindanao, Zamboanga Province, Dapitan (type and paratype, 
Baker collection, U. S. N. M.). 

I am naming this species for the foremost Philippine hero. 
Dr. Jose Rizal, physician and scientist, who spent a few years 
in Dapitan as a political exile during the Spanish domination 
of these Islands. 

MACBOF8IS BENGUBTBNSIS >p. M. 

Female, length, 6 millimeters; male, length, 6. 

Pale ochraceous with profuse brown and fuscous markings on 
the pronotum and scutellum, tegmina light brown with profuse 
fuscous markings. Male slightly darker. 

Vertex almost invisible from dorsal view, obtuse-angled, at 
the middle much narrower than the portions close to the eyes, 
appearing as a line; pronotum obtuse-angled, broader than long, 
moderately convex, with a very distinct fuscous blotch or mark¬ 
ing on each side of the anterior line, midway between the antero¬ 
lateral and the median line which is slightly carinate or ridged, 
the oblique ruga, starting from the upper middle portion to the 
lower side and gradually to the umbral angle, very prominent and 
roughly punctured; middle portion of the pronotum profusely 
marked with brown; scutellum ochraceous, roughly punctured, 
posterior angle sharply pointed and separated by an arcuate 
suture, somewhat striated with transverse striae on upper-lateral 
angle, with obliquely triangular fuscous markings; face ochra¬ 
ceous, broad, almost flat, slightly tumid on the dypeal portion, 
contour slightly rough, coarsely and profusely punctured; frons 
sordid, tinged with ferruginous, especially in males; eyes brown 
with slight fuscous blotch on inner portion, lorse and genie 
minute, ocelli on the face between eyes and frons; antennae 
minute, beneath the inner posterior angle of the eyes, above the 
deeply sulcated cheek; pectus and venter ochraceous with fus¬ 
cous markings on the portions of the prosternum and metaster¬ 
num, femora, tibia, and tarsi, especially noticeable in males, 
tegmina membranous brown, strongly corrugate, sordidly marked 
with irregular fuscous markings; venation prominent, ochra¬ 
ceous, stippled with fuscous. A robust species. 



322 The Philippine Journal of Science ■> i»w 

Luzon, Benguet Subprovince, Baguio (type and allotype, Baker 
collection, U. S. N. M.). 

MACROPflIS PUSCOVXNOSA w. mt. 

Male and female, length, 4 millimeters. 

Pronotum and scutellum of the female grass green, the prono- 
tum of the male pale brown with profuse fuscous punctures, the 
scutellum of the same color and with the same punctures, and 
with one fuscous triangular marking on each of the three angles; 
pyes grayish with crimson tinge; the face, pectus, legs, and 
venter of female greenish ochraceous, with brown markings on 
the legs; those of the male ochraceous, with brown punctures on 
the face, and brownish markings on the legs. Dimorphism is 
distinct in this species. 

Pronotum convex, slightly less than a right angle, oblique 
impressions prominent, median line present, about two-thirds 
as long as broad, the posterior side narrowed and concave; 
scutellum almost as long as broad, as long as the pronotum, 
median line present, posterior angle^ separated with arcuated 
suture, with coarse brown punctures, face with median line 
also, rough surface, slightly longitudinally carinate on the mid¬ 
dle; gena small and depressed, narrow margin extended to the 
base of clypeus, which is also small and narrowed at apex; the 
plates of the genitalia slender and elongate (filiform), the last 
ventral segment of the female small, wedge-shaped; tegmina long, 
smoky pale brown with very prominent fuscous venation. 

Luzon, Benguet Subprovince, Baguio (type and allotype. Baker 
collection, U. S. N. M.). 

MACRO PS IS PUSCOPUNCTATA >p. aor. 

Female, length, about 4.75 millimeters. 

Greenish ochraceous with sordid brown promiscuous punc¬ 
tures all over head, face, pronotum, scutellum, and tegmina, quite 
similar in form to U. fuscovenosa, but slightly larger; pectus 
and legs with brownish markings. 

Pronotum distinctly angulate anteriorly, rectangular, median 
line distinct, striae profusely punctured with brown dots, rugu- 
lose, posterolateral angles rounded, middle posterior side slightly 
concave; scutellum greenish ochraceous, with median line pro¬ 
fusely punctured with brown spots, especially the three angles, 
the posterior separated by an arcuated suture; face roughly 
striated and punctured, sordidly marked with brown markings, 
oblique striation from middle to the eyes deep, median line 
present, reaching nearly to clypeus; frons distinguished by two 
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parallel, semicircular, brown lines, clypeus broadly rounded; 
lora and gena small; pectus and legs with brown markings; 
venter greenish ochraceous; last ventral segment transversely 
triangular, wedge-shaped; tegmina smoky hyaline, long, with 
profuse brown punctures, especially the commissural region; 
venation punctured all over with brown. 

Luzon, Benguet Subprovince, Baguio (type and paratype, 
Baker collection, U. S. N. M.). 

MACKOP8D 0TANS8I tp. an 

Female, length, 4.25 millimeters; male, length, 4.25. 

Testaceous to fuscous, medium-sized; face, pectus, legs, and 
venter ochraceous, with a brown tinge, the upper portion of the 
head semitransparent fuscous. Vertex very narrow and pro¬ 
jected in front, about one-fifth as broad as the distance between 
the eye and one-half of the vertex; pronotum testaceous, with 
short, fine, oblique striation, regularly and profusely punctured 
with fuscous punctures, median line absent, acutely angled, 
slightly more than right-angled, about three-fourths as long as 
wide between humeral angles, posterior side subtruncate; area 
of scutellum more testaceous and less thickly punctate, lateral 
angles smoothly brown, transversal suture separating the pos¬ 
terior angle; face smoothly rugose, ocelli ochraceous, situated 
between and near the eyes; legs and venter ochraceous with 
brownish tinge; pygofer orange-brown; the plates castaneous; 
tegmina fuscous to castaneous, with irregular fuscous markings. 

Basilan (type and allotype). Mindanao, Zamboanga (para- 
types, Baker collection, U. S. N. M.). 

I take pleasure in naming this species for my friend and loyal 
assistant Mr. F. Q. Otanes, of Manila, who from time to time 
has supplied me with homopterous insects for determination. 

MACKOPUS BASIL ANA •». R>. 

Female, length, including tegmina, 5 millimeters. 

Dark brownish ochraceous, vertex, pronotum, and scutellum 
ochraceous with a brown marking on each basal angle of scutel¬ 
lum; tegmina sordid hyaline, brown with fuscous markings at 
the ends of principal veins, and division of principal cells, face, 
pectus, venter, and legs ochraceous, pygofer with a brown patch 
on the middle of each sheath; ovipositor exceeds the length of 
the pygofer considerably, as long as tegmina or slightly longer; 
vertex acutely produced, slightly more than right-angled, about 
one-fourth as long as the distance from the middle to the eyes; 
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transversely and briefly striated, finely punctured, with fine tes¬ 
taceous dots; pronotum with same color ornamentation and sculp¬ 
ture as the vertex, produced slightly more than a right angle in 
front, posterior side somewhat concave, markings on center and 
posterior side darker than rest, median line absent; face, fore¬ 
head center semihyaline, brown, rugose; clypeus, lora and gena 
minute, similar to Af. otanesi, but relatively slenderer and longer, 
especially the ovipositor. 

Basilan (type). Mindanao, Zamboanga (paratype, Baker 
collection, U. S. N. M.). 

MACKOPSIS LUZONSNB18 **. mv. 

Female, length, including tegmina, 4.5 millimeters; male, 
length, including tegmina, 4. 

Yellowish brown; pectus and legs of female brownish ochra- 
ceouB, with brown tinge on venter and pygofer; those of male 
greenish ochraceous; tegmina similar to those of M. basilana, 
but the markings finer, the colors similar to M. basilana, but size 
and general conformations similar to those of M. otanesi. 

Vertex very short, about one-fourth as long as the distance 
from the center to the eye, greatly produced in front, slightly 
more than right-angled; anterior side of pronotum greatly pro¬ 
duced, median line absent, oblique striation and punctures fine 
and concolorous, about two-thirds as long as broad, anterior 
angle concave; scutellum slightly lighter, posterior angle im¬ 
pressed before apex. 

Luzon, Laguna Province, Mount Maquiling (type and para- 
types, Baker collection, U. S. N. M.). 

MACKOPSIS DAPITANA *p. nor. 

Female, length, including tegmina, 5.5 millimeters. 

Vertex short, longer at the side near the eye, middle portion 
a mere line, olive-brown, regularly punctured; pronotum roundly 
produced, less than right-angled, about twice as broad as the 
length, coarsely and regularly punctured; posterior side roundly 
and gradually concave, scutellum orange-brown, equilaterally 
triangular, regularly and finely punctured; face roundly tumid, 
olive-brown; pectus black; legs and venter brown; last abdom¬ 
inal segment trisinuate; tegmina olive-brown, venation orange- 
brownish. 

Mindanao, Zamboanga Province, Dapitan (type anu para- 
types, Baker collection, U. S. N. M.). 
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MACBOMM DAVAOKNSI8 *». in. 

Female, length, including tegmina, about 8 millimeters. 

Similar in size and shape to M. Mindanaoensie. Vertex and 
pronotum greenish ochraceous, fine striation and punctures con- 
colorous, median line indistinct; scutellum yellowish ochraceous 
with fine brown punctures all over, apical angle with shallow 
and short impressed suture; tegmina hyaline, sordid brown with 
profuse bro'wn to fuscous spots; face greenish ochraceous, slightly 
tumid and finely stippled; pectus, legs, and venter brownish 
ochraceous with brown markings. 

Mindanao, Davao Province, Davao (type); Lanao Province, 
Iligan (paratype, Baker collection, U. S. N. M.). 

Genoa IDIOCERU8 Lewis 

Idiooerus Lewis, Trans. Ent. Soc Lond 1 (1836) 47. 

IdxotcopuM Baker, Philip. Joura Sci, $ D 10 (19X5) 338. 

Type, /. adnstus H. S., a Palsearctic species. 

The head is broad and very short, the vertex merging intd the front. 
The eyes prominent, the elytra long, usually narrowing toward the tip, 
the body appearing wedge-shaped and the nervurea are strong, often being 
set with tubercles or papille alternately. The male antennae are peculiar 
in having swollen disc-like portions near the tips of the setae.— OSBORN and 
BALL, Proc. Davenport Acad. Nat. Sci. 7 (1898) 124. 

According to Osborn, 87 **the larvae differ from other tree 
inhabiting forms in having broad heads and thorax and long 
slender cylindrical abdomen/' They are found most abundant 
and in swarms during the dry weather from February to April. 

Baker 58 made Idiocenis clypealis Lethierry the type of a new 
genus Idioscopus and included therein two new species, palawa- 
nensis and tagalicus, because, he states, the head is larger, nar¬ 
rower, and longer as seen from above. He says that it is dis¬ 
tinctly longer at the middle than at the eyes, that it is long in 
proportion to width between eyes, and that the first apical and 
first subapieal cells are confluent. The generic characteristics 
of this species seem to tally exactly with those of Idiocerus , as 
given by Distant from Osborn and Ball. 89 

EDIOCERU0 CLYPBALIS UUilfiTy. 

Idiocerus clypealis Lethierry, Joura. As. Soc. Bengal 58 (1889) 262; 

Atkinson, Ind. Mus. Notes 4 (1891) 187; Distant, Fauna Brit. 

Ind. Rhynch 4 (1908) 187 

"Ohio Biol. Sur. 3 (1928) 209. 

"Philip. Joura. Sci. $ D 10 (1915) 317-343. 

"Proc. Davenport Acad. Nat. Sci. 7 (1898) 124. 
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Idxoccrus nigroelypeatut Meuchae, Horn. Faun* Ceylon (1908) 148, 
pi. 5, fig. 1, a, b. 

Idioteoput elypealit Lethierry, BAKER, Philip. Jonrn. Sci. | D 10 
(1916) 339-340. 

Female. —Length, including tegmina, 4 millimeters. 

Head, viewed from above, large, broad, and short, the eye 
exceeding the pronotum, the vertex being only one-half as long 
as broad from the middle to the eye; apical cells four; anteapical 
three; tegmina wedge-shaped, longer than the abdomen, being 
narrowed and folded behind, the exact characteristics for the 
genus. Distant, however, in describing it, did not state that it 
is the male that lacks the two spots on the anterior margin 
of head, a sexual characteristic. Neither did he mention the 
fact that it is the male that has the immaculate face, and that 
the female has two small spots on the frons between the eyes, 
another sexual differentiation. 

Distant 40 stated that the clypeus is flavescent with a central 
longitudinal black facia; this feature is also absent. All of 
my specimens, male and female, have a uniform clypeus. The 
two spots on the apex of the vertex and the two on the frons 
are absent in the male. 

“Habitat; Bengal, Calcutta, Pusa, Madras, Ceylon, Peradiniya, 
Colombo." (Distant.) 

Luzon, Laguna Province, Los Bafios (Baker). Mindanao, 
Occidental Misamis Province, Oroquieta (Merino ), on mango. 
Baker believes that this species occurring in swarms is as in¬ 
jurious to the mango plant as C. niveoftparaa. 

Genu IDIOCERINUS Baker 

Idiocerinut Baker, Philip. Journ. Sci. $ D 10 (1916) 241. 

Type, 1. melichari Baker. 

This genus was erected by Baker 41 on the form of the frons 
which, according to him, is different from any other Philippine 
idiocerine insect. The clypeus is shorter compared to its width 
than in the other nearly related groups. Perhaps also the 
absence of the upper cubital branch of the wing veins and the 
reduction in size of the second apical cell are unique. Other 
characteristics are typical of Idiocerue. 

“ Fauna Brit. Ind Bhynch. 4 (1908) 187. 

“ Philip. Journ. Sci. 10 (1916) 241. 
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miooniNus baxkki «,. 

Female, length, including tegmina, 4.5 millimeters. 

Vertex vi rescent with olivaceouB area on the median occupy¬ 
ing two-thirds of the apex; frons and clypeus orange, cheeks and 
lora ochraceous, clypeus short and wide; pronotum with slightly 
more than two-thirds of the posterior area testaceous and the 
anterior third virescent, transversely more than twice as long 
as the vertex; anterior margin rounded, posterior broadly trun¬ 
cate; Bcutellum equilateral, longer than the pronotum, testaceous; 
body beneath and legs ochraceous; last ventral segment truncate; 
tegmina long, apical cells four, the second outer reduced, upper 
cubital branch inconspicuous with distinct appendix, claval area 
olive-green, the rest brown, venation fuscous, a longitudinal fus¬ 
cous fascia from humeral angle to apical margin, a fuscous patch 
at margin within the first and second apical cells. 

LUZON, Laguna Province, Los Banos (type in my collection). 

I am naming this species in honor of the late Prof. Charles 
Fuller Baker, under whom I did my first field work in ento¬ 
mology. 

Genas BYTHOSCOPUS Germsr 

Bythoacopus Germar, Silb. Rev Ent 1 (1833) 180; Lewis, Trans. 
Ent Soc Lond. 1 (1836) 48; Fiebhi, Verh. Zool-Bot. Ges. Wien 18 
(1868) 460-466; Rev. Mag. Zool. (3) 3 (1876) 380; KiRKALDY, 
Ent. 34 (1001) 840; Exp. Sta. Haw. Sugar Planters' Assoc. Bull. 
1 (1906) 346; 3 (1907) 31; Distant, Fauna Brit. Ind. Rhynch. 4 
(1908) 190; Van Duske, Ottawa Nat 26 (1912) 69. 

BatracKomorphus Lewis, Trans. Ent Soc. Lond 1 (1836) 61; West- 
wood, Intr. Mod. Cassif. Insects 2 Synop. (1840) 117; Kirkaldy, 
Ent 34 (1901) 219 (names irroratua type). 

Macropaia Amyot and Servelle, Hem. (1843) 686; Fieber, Verb. 
Zool.-Bot Ges. Wien 18 (1868) 449; StAl, Hem. Afr. 4 (1860> 
126; Kirschbaum, Cicad. 6 Wiesbd (1868) 16; Sahlberg, Cicad* 
(1871) 118; Fibber, Cicad. d'Eur 1 (1876) 101; Mayer, Tabellew 
(1884) 26; Edwards, Trans. Ent Soc. Lond. (1886) 104; Ashkead, 
Ent. Am. 6 (1889) 126; Van Duzee, Ent Am. 5 (1889) 166? 
Trans. Am. Ent. Soc. 21 (1894) 266; Bali*. Psyche 9 (1900) 128? 
Oshanin, Vers. Palae. Hem. 2 (1906) 67; Kat Palae. Hem. (1912> 
101; DeLong, Tenn. St. Bd. Ent Bull. 17 (1916) 9. 

Stragania StAl, Rio Jan. Hem, 2 (1862) 49; Fowler, Biol. Centr. 
Am. Horn. 2 (1903) 316. 

Pachyvpai* Uhler, Bull. U. S. Geol. Snrv. 3 (1877) 466 (type Imtu* 
Uhler); Ashmead, Ent Am. 6 (1889) 166. 

Gargaroptt* Fowler, Biol. Centr. Am. Horn. 2 (1896) 167- 

Type, B . lanio Linnseus. 

Distribution: Universal. 
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Genera] appearance broad and robust, head short and bluntly 
rounded, face broad and short; frons greatly raised from cheeks; 
pronotum slightly wider than long, coarsely transversely striated, 
anterior margin rounded, posterior margin slightly concave, al¬ 
most truncate; posterolaterals oblique, slightly rounded at cor¬ 
ners; tegmina moderately long and tapering towards the end, 
the tip narrow and rounded: venation reticulated or longitudin¬ 
ally punctured. 

Distribution: Bengal, Calcutta, Ceylon, Tenassarim. 

BYTHOSCOPUS CBLOROPBANVB Mattcfcar. 

Bytkoaeopua chloropkaiute Lxthikbsy {Poekyopaia), Bull. Soe. Zool. Fr. 
(1892) 209; MBUCHAS, Horn. Fauns Ceylon (1903) 163; Distant, 
Fauna Brit Ind. Rhynch. 4 (1908) 191, fig. 124; Milichar, Notes 
Leyd. Mus. 36 (1914) 121; Osbokn, Pacific Ent. Pub. 7 (1934) 241. 

Male, length, about 4.5 millimeters; female, length, about 5. 

Vertex, pronotum, and scutellum light green to stramineous, 
tegmina greenish ochraceous with piceous spots at end of cla- 
vus, face yellowish ochraceous to stramineous, body beneath and 
legs greenish ochraceous. Vertex narrow and broad, its length 
about one-sixth the distance between the eyes. Vertex with the 
eyes narrower than the pronotum; pronotum slightly broader 
than long, transversely striated, anterior margin rounded, pos¬ 
terior margin almost truncate; scutellum subtriangular, slightly 
narrower than broad, apical angle impressed with transverse 
line and separated by an arcuate impressed line, the rest finely 
punctured; eyes brick red; ocelli nearer to the eyes than to 
each other, face broad and short, surrounded by short strise; 
venation longitudinally punctured. 

This species is here reported from the Philippines for the 
first time. 

Luzon, Laguna Province, Los Bafios, Mount Banahao: Bataan 
Province, Mount Limay. Mindanao. Palawan. 

Genu CHUNRA Distant 

Ckunro Distant, Fauna Brit Ind. Rhynch. 4 (1908) 193, Bakkb, 
Philip. Journ. Soi. § D 10 (1916) 324-326 

Type, C. punctico8ta Walker. 

Distribution: Oriental and Malayan Regions. 

Vertex very nhort and broad, with eyes distinctly broader than pro- 
notnm; face narrowed between eye8, the ocelli about u near to each other 
as to eyes and placed a little below middle of eyes, which are obliquely 
long and narrow and extend along the lateral margins of the pronotum; 
pronotum twice as long as vertex, the posterior margin concavely sinuate; 



•1.< 


Merino: Philippine CicadeUidse 


829 


acutellum very long and broad, longer than pronotum and vertex together, 
transversely impressed before apical area which is moderately raised, the 
apical margin broadly subacute; legs moderately slender, the posterior 
tibia thickly spinulose, tegmina with the clavus posteriorly broadened to 
middle and then angularly narrowed to the claval apex, apical areas four, 
the upper or postcostal area short and moderately broad; wings ample. 

—Distant, loc. dt. 

CHUNRA NIVEOSPAR8A Uthteny- 

Chunra niveosparta Lethierry, Journ As. Soc. Bengal 58 (1889) 
252; Atkinson, Ind. Mus. Notes 1 (1889) 6; No. 4 (1891) 187, 
pi. 12, fig. 6; Journ. As Soc. Bengal 72 pt. 11 (1903) 7; Bakes, 
Philip. Journ. Sci. § D 10 (1915) 318; 324-326. 

Idioeeru* basalt * Melichar, Horn Fauna Ceylon (1903) 147. 

Idioecrua niveosparaua Distant. Fauna Brit. Ind Rhynch. 4 (1908) 
186, fig. 121 

Female, length, including tegmina, 4.25 millimeters. 

Vertex ochraceous with large discal fuscous or olivaceous 
spots; front, clypeus, lora, and rostrum brown, cheeks ochra¬ 
ceous, ocelli fuscous, located just above the suture of the rounded 
frons, the distance between them twice the distance between 
ocelli and eyes; eyes olivaceous; pronotum transverse, about 
three times as long as length of vertex, rounded anteriorly, the 
lateral margin oblique and the posterior broadly sinuate, with 
olivaceous marking posteriorly, anterior margin lighter; scutel- 
lum equilateral, bronzy olive, as long as the pronotum, posterior 
angles light ochraceous, almost white, three spots of similar color 
above this; tegmina darker bronzy olive, white transversal band 
from humeral angle to the posterior angle of scutellum, white 
marking at the posterior tip of the scutellum, and at posterior 
extremity of costal area; white marking of costal area preceded 
by fuscous; venation and posterior margin fuscous. 

Habitat: Saharanpur, Calcutta, Madras, Bombay Province, Jatalpur, 
Ceylon, Perademya, Pattipola— Dibtant, loc. cit. 

Baker 42 reported this insect from the Philippines and other 
Malayan countries, where it attacks mango flowers in swarms. 
He disagrees, however, with the description and the illustration 
of Distant, and places the Philippine species under the genus 
Chunra. Of this species he described three new varieties; 
namely, Chunra niveosparsa Leth. var. philippinensis, var. pala~ 
weneis, and var. laguneneis. 

The species described above from Oroquieta, Mindanao, tallies 
somewhat with the synopsis for var. palawenins Baker. The 

“ Philip. Journ. Sci. § D 10 (1916) 324-326 
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frontoclypeal suture as shown in Distant’s figure is not quite 
visible, moreover the marking on the scutellum is different from 
that of Distant. 43 Baker, however, was apparently in error in 
the discussion of this species. His citation referred to Idiocerus 
niveospareus Lethierry, but his discussion was about the genus 
Chunra Distant. The Philippine species, however, is a Chunra 
and not an Idiocerus. 

This species is associated in the Philippines with Idiocerus 
clypealie Lethierry, which is destructive to mango trees, sucking 
the juices of the young shoots and the flowers, and causing the 
latter to wither and fall. Trees severely attacked produce few 
or no fruits. Mango growers in the Philippines smudge their 
trees daily long before inflorescence, some during the months of 
March and April. Spraying with soap solution or with nicotine 
sulphate just before the mango flower opens has been successful. 

These two leaf hoppers are the most pernicious mango pests 
in the Philippines. 

TETTIGONIELL1N/E 

This subfamily is easily recognized by the presence of the 
ocelli on the disk of the vertex, the large and prominent convex 
face, with long narrow cheeks, and the rounded or obtuse edge 
of the head. 

Distant’s synopsis includes eleven genera. Two other genera 
were described under this subfamily, making thirteen genera in 
all. I have added MakUingia by Baker. 44 I have followed, in 
the main, the great work of Distant. The following is a tenta¬ 
tive key to the genera considered in this paper: 

Key to the Philippine genera of the subfamily Tettigoniellinm. 

a*. Face neither centrally carinate nor foveate. 

6 \ Lateral margin* of vertex at the central margin of the eyes. 

c‘. Vertex not foveate . Cicadella Latreille. 

a*. Face globose; two carinations united posteriorly on basal area. 

6‘. Lateral margins of vertex at the central margin above the eyes. 
e 1 . Vertex flatfish or concave .. . MakUingia Baker. 

b *. Lateral margins of vertex at the central margin of the eyes. 
e\ Vertex with a fine central longitudinal carination and an oblique 
carination on each side of anterior area.. .. Mileewa Distant. 

Genus CICADELLA Latreille 

Cieaiella Latrsuxs, in Cuvier, Regne Animal S (1817) 406; Kimcaudy, 
Can. Ent. 30 (1907) 249; Van Dvxtat, Check List Hem. (1916) 66. 

M Fauna Brit. Ind. Rhynch. 4 (1908) 193-194. 

" Philip. Journ. Sci. 24 (1924) 67-70. 
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Tettigonia Reaumub, Memoirs 5 (1740) 160 (pre-Linneon); Gboftboy, 
Hist Abreg. des Ins. 1 (1762) 420, nom. praeocc. 

Cicada Fabhicius, Syst. Ent (1776) 682 (name cited in error); Ci¬ 
cada viridu Linnjbvb, Syst Nat 1 (1768) 438. 

Ablgcephalus Curtis, Brit. Ent 1 (1838) 103. 

Tettigoniella Jacobi, Zool. Jahrb. 10 (1003) 778, nom. nov.; Distant, 
Fauna Bnt Ind. Rhynch. 4 (1008) 201. 

Type, C. viridia Linneeua, a Palrearctdc species. 

Vertex anteriorly convexly or subangularly produced, the lateral margins 
in a line with the inner margins of the eyes; face moderately globose, 
neither carinate nor foveate, moderately elongate, lateral areas transversely 
striate; pronotum longer than vertex, the anterior margin more or less 
convex, posterior margin tiuncate; scutellum somewhat small, transversely 
impressed before the apical area; tegmina longer than abdomen, apical 
areas five; posterior tibue longly spinalose.— Distant, loc. dt. 

Most of the specimens in this collection are dark chocolate- 
brown with ferrugineous head and upper third of pronotum; 
eye pitch black, apex of tegmina dark copper brown; the frons 
somewhat triangular, about as long as broad between eyes, ferru¬ 
ginous with the middle depressed and slightly streaked with light 
brown, laterally slightly striated; division of clypeus hardly 
visible, gena and lora light ochraceous; pectus ochraceous, legs 
ferruginous, two anterior pairs of tibia and tarsal joints fus¬ 
cous; venter orange with black band on the anterior halves of 
every segment; the last ventral segment ochraceous. There is 
a gradation of color from chocolate to dark brown among the 
specimens in my collection. 

CICADRLLA (TETTIGONIA) LONGA W»)k»r. 

Male, length, about 13 millimeters; female, length, about 14. 

Ferruginous, Blender, linear, pale, tawny beneath; head convex in front; 
face obtuse with a tawny disk; sides of the abdomen luteous; forewings 
with a black interrupted stripe near the hind border, and another more 
indistinct in the disk, hind-wings coppery.—W alk EH, List. Horn. 11 (1861) 
740. 

Luzon, Rizal Province, Novaliches: Laguna Province, Los 
Bafios. 

According to Distant 41 this species is synonymous with C. 
ferruginea. However, China in one of his determinations in 
the Baker collection labeled this species as distinct from C. ferrn- 
gmea. 


“ Fauna Brit. Ind. Rhynch. 4 (1608) 202-203. 
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aCADILlA PERRUCUNKA hMta. 

TettigonieUa ferruginea FABRICIU8 {Cicada), Ent. Sy»t. 4 (1794) 82; 
Syat. Rhyng. (1808) 62; Gerkar (Tettigonea) , Mag. Ent. 4 (1821) 
69; SlGNORTT, Ann. Soc. Ent. Fr. (1863) 676, pL 22, fig. 6; WALKS, 
List Horn. Snppl. (1868) 218; Atkinson, Jonrn. A*. Soc. Bengal 
54 (1886) 98. 

TetUgonia apicalit W ALKIE, List Horn. 3 (1861) 736. 

Tettigonia eonfinit Walker, List Horn. 3 (1861) 736. 

Tettigonia addtta Walker, List Horn. 3 (1961) 787. 

Tettigonia gemma Walker, List Horn. 3 (1861) 787; Melichar, Horn. 
Fauna Ceylon (1903) 166. 

Tettigonia obtcura Walker, List Horn. 3 (1861) 788 

Tettigonia duplex Walker, List Horn. 3 (1861) 788. 

Tettigonia reducta Walker, List Horn. 3 (1861) 739. 

Tettigonia immaeulata Walker, List Horn. 3 (1851) 740. 

Male, length, including tegmina, about IS millimeters. 

The last ventral segment of the female is deeply sinuate at the 
middle and roundly angled at the extremities of the lateral side. 
That of the male is almost truncate, with the anal plates acutely 
triangular. It almost entirely covers the pygofer. Of the dis¬ 
tinguishing characteristics of this species the yellow abdomen 
with a semicircular black spot at the base of both lateral sides 
of each segment is unique. 

Habitat: India, Burma, Malay Peninsula, Java, Sumatra, Bor¬ 
neo, Philippines, China, and Japan. 

Luzon, Manila. 

CICADKLLA IMFUDICA BUtMNt. 

Tettigonia impudxca Sionoret, Ann. Soc. Ent. Ill 1 (1868) 132 and 
677 (Manila); StAl, Hem. Ins. Philippinarum 2 (1870) 788; Ta- 
sc hen berg, Zeits. Natur 57 (1884) 430 (Siam) 

TettigonieUa tmptuhca Signoret, Baker, Philip. Journ. Sci. 5 D 4 
(1909) 663 ; 6 (1910) 60 (Palawan). 

Female, length, including tegmina, 13 millimeters; male, length, 
including tegmina, 5. 

Reddish brown, slender, linear, head convex in front; face 
obtuse; Irons and clypeus reddish brown; gena and lora grayish 
brown; frons with reddish orange longitudinal band on the cen¬ 
ter, dimly laterally and perpendicularly Btriated; vertex sulcated 
between eyes and ocelli; eyes fuscous; tegmina long, fuscous, 
brown at apex; body beneath pectus reddish brown in female 
and ochraceous in male; venter reddish brown, dorsally black; 
posterior wings black. 

This species is similar to the two preceding species, but is 
slightly smaller and slenderer and lighter brown. The last ven¬ 
tral segment of the female is obtusely and somewhat roundly pro- 
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duced with a ridge at the center that is slightly lobed. The anal 
plates of the male are longer with a long filiform appendage 
about two-thirds as long as the rest of the plate slightly passing 
the pygofer; pygofer is more robust and profusely pilose. 

CicadeUa impudica has been found associated with C. longa. 

Described by Signoret from a specimen collected in Manila. 
It is not known from anywhere else. 

C1C ADELLA PHIL1PP1NA Walker 

CicadeUa phihppina Walker, List Horn. Ins 3 (1861) 740. 

Tettiffonia phihppina Signoret, Ann. Soc. Ent III 1 (1863) 122 and 
674, pi. 22, fig. 3; StAl, Ofv. Vet.-Akad. F5rh. 27 (1870) 733. 

Female, length, including tegmina, 15 millimeters; males, 
length, including tegmina, 14. 

Head, pronotum, and scutellum pitch black; vertex anteriorly 
rounded and bluntly produced, with a lateral marginal yellow 
fascia just before each eye, a median marginal fascia extending 
from the outer part of the vertex forward on to the front; ocelli 
amber yellow; eyes black, surrounded by a narrow ochraceous 
line; frons tumid, about one and one-half times as long as broad, 
margined by black fascia uniting just above the clypeus; frons 
separated by a compressed black line, hardly discernible; gena 
and lora yellow; pronotum slightly transverse, slightly broader 
than long, basal side bluntly rounded, lateral side almost parallel, 
ihe marginal somewhat inwardly sinuate, the two lateral yellow 
markings occupying almost two-thirds of area of the pronotum; 
scutellum and equilateral triangle with large, median, basal 
yellow marking; tegmina cherry red to fuscous. In males the 
commissure region and the costal area margined with black 
bands. The females with yellow patches as on the basal claval 
and on the basal costal regions, surrounded by dark fuscous 
areas, the rest of tegmina brown to cherry red; venation fus¬ 
cous; body beneath, pectus, and legs ochraceous-brown; abdomi¬ 
nal region above black; venter fuscous with ochraceous terminal 
band on each segment; last ventral segment in female acutely 
angled on the lateral edges, slightly more acute than in CicadeUa 
longa. Anal plates of the male similar to those of C. longa, C. 
ferruginea, and C impudica. Female darker than the male 
ventrally. 

The Baker collection from various parts of Mindanao con¬ 
tains a female of the coloration of the male described with 
specimens collected in Iligan, Kolambugan, and Butuan. Some 
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of the specimens from Butuan are still darker with lighter areas 
on the middle extending down to the apices. Thi i is true also 
of the specimens from Surigao. Some of these have the pronotal 
markings continuous, while those of the vertex are indistinct. 

Mindanao, Zamboanga Province, Port Banga: Lanao Prov¬ 
ince, Mumungan (Osborn collection). 

C1CADELLA SPECTRA (Distant). 

Tettigonia albida Walker, List Horn. Insects 3 (1853) 767; Signoret, 
Ann. Soc. Ent. France (1853) pi. 21, fig. 3; StAl, Hem. Air. 4 
(1866) 117; Ofv. Vet-Akad. F6rh. 27 (1870) 734; KlRKALDY, Ento¬ 
mologist 23 (1900) 294; Bbkddin, Albi. Senah Nat Ge*. 25 (1900) 
192; Albi. Natnrf. Ges. Halli 24 (1901) 31; Meuchar, Horn. Fauna 
Ceylon (1903) 157; Wien. Ent Zeita. 24 (1905) 29; KntXAUnr, 
Exp. Sta. Haw, Sugar Planters’ Assoc. Bull. 1 pt 9 (1906) 319; 
Busman, Notes Leyd. Mus. 29 (1907); 33 (1910) 52 (nec Walker). 

Tettigonia regrilinea StAl, Ofv. Vet.-Akad. FBrh. 27 (1870) 785. 

TettigonieUa spectra Distant, Fauna Brit Ind. Rhyncb. 4 (1908) 
211-212, fig. 187; Matsumura, Insek. Zuckerrohr Formosa (1910) 
27; Distant, Ins. Transvaal pt. 10 (1910) 233, fig. 41 (South 
Africa); Melichar, Notes Leyd. Mus. 36 (1913) 123 (Java); 
Distant, Fauna Brit Ind. Rhynch. 7 (1918) 3; Fletcher, Proc 
8d Ent Meeting, Pusa (1918) 177; DAmoBRHAN, Landbouwdierk, 
Oost Ind. (1919) 170; FLETCHER, Proc. 8d Ent Meeting, Pusa 1 
(1920) 274. 

The four black spots on the vertex do not appear in Walker’s 
description. 

Distant 48 gives a new name for spectra, and according to him 
the localities are the following: Calcutta, E. Bengal, Pusa, Nepal, 
Janakpur, Uagpur, Surat, Bombay, Ceylon, Peradeniya, North 
Australia, etc. No mention is made of the Philippines. He 
quotes E. E. Green about this insect, who says, “Makes itself a 
nuisance, swarming round lamps in the rooms at night,” and 
N. Annandale, “Common at the edge of tanks. It is able to 
walk.” Kirkaldy 4T gives us additional records of Queensland, 
Celebes, and the Philippines, where it is found on sugar cane and 
various grasses, and St&l 48 of Madagascar and West and South 
Africa. 

In the Philippines this species is very common, swarming 
around lamps during the early part of the rainy season. It has 
been collected from Luzon to Mindanao. 

“ Fauna Brit. Ind. Rhynch. 4 (1008) 211. 

" Exp. Sta. Haw. Sugar Planter*’ Auoc. BulL 1 pt 9 (1906) 819. 

“Mv. Vet-Akad. F6rh. 27 (1870) 784. 
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C1CADELLA WBITEBEADH (SWul). 

TettigonieUa whitehead# Distant, Rhynch. Malayan*, Rec. Ind. Mas. 
11 pt. 1 (1908) 142-143; Baker, Philip. Journ. ScL § D B (1914) 
418, fig. 6. 

Female^ length, about 11 millimeters. 

Greenish pale ochraceous with fuscous venation. Tibiae and 
tarsi fuscous; vertex with two black spots on apical margin; one 
black dot on each lateral margin, and one median angulated spot 
connected with a narrow black line to the base of the vertex; 
pronotum rounded in front and slightly concave, the lateral sides 
oblique, almost as long as broad, a longitudinal median black 
fascia attenuate on anterior third of pronotum; scutellum small 
with a longitudinal median fascia, anterior third almost indiscer¬ 
nible ; a black margin on each upper claval area bordering com¬ 
missural line down to tip of clavus; face strongly tumid, with 
a broad flattened front, lateral sides striated, strite perpendicular 
to median parallel lines; tibise and tarsi fuscous. 

Luzon, Laguna Province, Mount Banahao: Mountain Province, 
Benguet Subprovince, Mount Santo Tomas (/. Valdez; Osborn 
collection). 

CICADELLA DIFmtSNTlAUS B.k.r 

CicadeUa differentialis Bakes, Philip. Journ. Sci. | D 9 (1914) 420. 

Female, length, including tegmina, 7.5 millimeters. 

Head, pronotum, and scutellum yellowish green. Vertex an¬ 
teriorly convex, sordidly striated with light brown stria at apex; 
three black spots on disc, one on middle near base of vertex, and 
two on lateral margin near basal angle of face; pronotum with 
a semilunar dark green line on middle upper edge, and three 
fairly large square green spots on middle part; tegmina with 
pale fuscous veins; body beneath pale green with yellowish spots 
at places; legs pale ochraceous; lateral sides of last ventral seg¬ 
ment notched, clipped, with middle slightly indented at center. 

Luzon, Laguna Province, Los Bafios, Mount Banahao: Rizal 
Province, Alabang (/. Valdez) : Mountain Province, Baguio (Os¬ 
born collection). 

CICADELLA BIFDNCTIFBONS BUI. 

CicadeUa biptmetifroiu StAl, Ofv. Vet.-Akad. F5rh. 27 (1870) 788- 
734. 

Female, length, including tegmina, about 8 millimeters. 

Ochraceous. Vertex rounded, as long as half the distance be¬ 
tween the eyes; foveate between eyes and ocelli; with two black 
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spots on apex of vertex equidistant from each other to eyes and 
above ocelli; two parallel brown fascite running longitudinally 
from apex down to davus; frons broad and tumid, ochraceous, 
faintly striated with short perpendicular lines, one oblique brown 
marking on each lateral side; ocelli and eyes fuscous; face and 
clypeus ochraceous; pronotum transverse, basal and lateral sides 
rounded and margins truncate, four broad brown bands running 
longitudinally; scutellum triangular, acutely pointed at base, two 
central pronotal bands split on pronotum, dividing into four 
parallel longitudinal bands; clavus ochraceous with brown mark¬ 
ings projected from head and notal regions, margined from claval 
suture by a red fascia which is one-third as wide as clavus; 
tip of tegmina transparent fuscous, rest of tegmina red with 
fuscous margin; wings fuscous, almost black; body and notal 
and abdominal dorsal region concolorous with wings; ventral side 
and legs yellowish ochraceous; last ventral segment with trian- 
gular-lobed sides and rounded central margin. 

Luzon, Laguna Province, Los Bafios ( S . S. Gonzales), Mount 
Banahao. Mindanao, Surigao (Osborn collection). 

CICADBULA QUINQUENOTATA SOI. 

Cteadelia qumquenotata StAl, Ofv. Vet-Ak»d. Fdrh. 27 (1870) 734. 

Kolia tripunetifront Banks, Philip Journ. Sci. § D S (1910) 62, 
Palawan. 

Length, including tegmina, about 9.25 millimeters. 

Uniformly yellowish green. Vertex somewhat anteriorly pro¬ 
duced, as long as wide between eyes, with discal black spots, 
two at apex, and two on margin in front of eyes; ocelli ochra- 
ceous-amber; eyes fuscous, with a distinct black spot on the 
lateral edge; face about one and one-half times as long as broad; 
frons swollen and somewhat flat on the middle, somewhat striate 
laterally; clypeus swollen and clearly separated by a suture; 
cheeks and lora pale pink; pronotum hexagonal, almost as long 
as broad with a curved transverse groove at anterior fourth, 
just back of the area of pronotal surface distinctly transversely 
wrinkled; scutellum small, somewhat wider than long; tegmina 
pale green to hyaline with brown venation. 

One of the specimens has a faint spot on each lateral apex 
of vertex. 

Luzon, Bataan Province, Mount Limay: Laguna Province, 
Mount Maquiling, Los Bafios. Mindanao, Zamboanga (OBborn 
collection). 
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CICADILLA ALTICOLA •». ■«. 

Length, about 8 millimeters. 

Greenish ferruginous. Vertex roundly produced, as long as 
one-half the width between eyes, greenish brown with a round 
black marking on apical center; one on each vertical edge, 
and two on the side below; ocelli equidistant from each other 
and eyes; margin between eyes and apical center occupied by 
deeply striated portions which are continuous on each Bide to 
margin of frons; frons tumid and flat, on the center marked 
with fuscous striss; center greenish brown; cheeks and clypeus 
greenish ochraceous; pronotum transverse, base slightly rounded, 
about one-half as long as broad, anterior half with irregular 
black markings; scutellum triangular with acutely pointed mar¬ 
ginal angle, slightly broader than long, third marginal portion 
with horizontal fovea, and a longitudinal median sulcus dividing 
it into two parts, each portion with an apical fuscous dot and 
a lateral broad fuscous stripe; tegmina long with flve apical 
and three anteapical cells, with distinct brown venation, apex 
distinctly margined. Body underneath greenish ochraceous; legs 
light brown. 

Luzon, Benguet Subprovince, Mount Santo Tomas, Haight’s 
Place, and Mount Polis: Nueva Vizcaya Province, Imugan (type, 
Osborn collection). 

( 1CADELLA 8UTUBELLA (8ttl>. 

Tettigonia mturella StAl, Ofv. Vet -Akad. F8rh. 5 (1866) 192. 

Length to tip of tegmina, 5.5 millimeters. 

Vertex Bhort, a little longer than one-half length of pronotum, 
with bluntly rounded apex, amber yellow, two black spots, one 
in each angle equidistant between the eye and the anterior por¬ 
tion, one on disc and two black spots surrounding the amber- 
colored ocelli; frons amber yellow with an elongated black spot 
on upper portion, disc distinctly foveate and marked on the sides 
by yellow striae, lora and gena ochraceous; pronotum light yellow 
with two oblique lines from basal inner third to posterior base, 
forming an obtuse angle; scutellum amber orange, a transverse 
line on the middle, with two broken parallel black lines laterally, 
the continuation of pronotal lines on edges of tegmina forming 
the commissural lines; tegmina hyaline, with milky white vena¬ 
tion, the borders of which are black and fuscous. Body under¬ 
neath and legs pale yellow; last ventral segment truncate in 
male, slightly convex in female. 
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Luzon, Laguna Province, Paete, Los Bafios, and Pansol. Ne¬ 
gros, Occidental Negros Province, Dumaguete. Mindanao, 
Zamboanga. 

Known host Acalypha sp., evidently widely distributed in the 
Philippines. 

CICADKLLA NIGB1FASCIATA *. Mr, 

Male, length, including tegmina, 6.5 millimeters. 

This species has morphological characteristics similar to those 
of C. sutureUa St&l, of about the same size and general appear¬ 
ance. The marking of this species is more accentuated. There 
are more spots and markings on the vertex. The notal markings 
are consolidated into a semicircle, in contradistinction to those 
of C. euturella, which are oblique, meeting at an angle. In males 
frons and clypeus entirely black, in some there is a black fascia 
on the middle of the frons and on the lateral margins of the 
frons and cheeks; fasciae of frons connected by transverse striae; 
scutellum with a longitudinal black marking near each lateral 
angle and confluent with the commissural black lines terminating 
at the tip of tegmina. Entire lateral margins of tegmina 
bordered by a black marking. Thoracic and abdominal sclerites 
marked partially with black at the middle, with the exception 
of the genital plates, which are ochraceous. The vertex is 
rounded, about one-third as long as the distance between the 
eyes; pronotum transverse, slightly wider than long, basal margin 
rounded, the lateral sides oblique, and posterior almost truncate; 
scutellum triangular, posterior half separated by an impressed 
line; body beneath the wings black; legs stramineous. 

This species is abundant on cotton in the Philippines. 

Luzon, Mountain Province, Mount Santo Tomas (type), Bal- 
balan and Baguio (paratype, Osborn collection). 

Gtnu MILEEWA Distant 

Mileetoa Distant, Fauna Brit Ind. Rhynch. 4 (1008) 288; Bai», 
Philip. Journ. Sci. 6 D 9 (1014) 415. 

Type, M. margheriUe Distant. 

According to Distant 49 this genus is known only from Assam. 
Baker 80 described a new species and a new variety of this spe¬ 
cies from Mount Maquiling, Luzon, and named the species M. 
luzonica. 


"Fauna Brit Ind. Rhynch. 4 (1008) 288. 

" Philip. Journ. Sci. {DO (1014) 418-416. 
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M1L1EWA LU IONIC A B*Wr, 

MiUewa butoniea Baker, Philip. Journ. Sci. ] D 9 (1914) 416-416. 

Vertex, pronotum and scutellum ferruginous, the front margin of vertex 
and all below very pale yellowish, the tegmina washed with a shining 
ferruginous. A large rectangular spot in middle of vertex, 2 round 
spots near basal margin of pronotum, a vanring and indistinct median 
area on posterior half of pronotum, lateral angles of scutellum broadly, 
a narrow longitudinal band on clavus within commissural margin and not 
reaching tip of clavus, a longitudinal band on corium bordering daval 
suture and passing into inner apical cell, and a band from base of tegmina 
passing to apex of first anteapical cell black; area of apical cells smoky 
translucent. Length <S 4.6, ? 4.76 mm. 

Length of face two and one-fourth times width between eyes, basal 
clypeal suture distinct, the whole surface faintly shagreened; front and 
clypeus strongly convex, the former Blightly flattened on disc above. Length 
of vertex about three-fourths of width between eyes, surface smoothly 
convex. Ocelli nearly on line of anterior margin of eyes, somewhat nearer 
to eyes than to each other. Pronotum smooth, the pleura! carina very 
fine but complete. Scutellum wider than long, a fine impressed transverse 
line at middle Tegmina opaque proximad of apical cells, but not all coria¬ 
ceous and not at all punctate. If viewed squarely the hind margin of last 
ventral segment appears to be slightly incurved and with a median projec¬ 
tion, the hind angles oblique; if viewed at a slight angle the hind margin 
appears to be deeply emargmate— Baker, loc. cit. 

My specimens were all collected near Lot Bafios, at the foot 
of Mount Maquiling. The color of the vertex, pronotum, and 
scutellum is orangre and not ferruginous; the tegmina is of the 
same color, except the clavus which is greenish yellow; the 
ocelli are equidistant from each other and from the eyes; and 
the scutellum is equilateral. The rest of the characters conform 
to Baker’s description of the insect. In the Osborn collection 
there is a specimen collected at Subaan, Mindoro, and another 
collected at Haight’s Place, northern Luzon. The latter speci¬ 
men is pale, slightly larger than the rest, and the pronotal 
markings are quite indiscernible. 

Genus MAKILINGIA Baker 

UakUmgia Baxbb, Philip. Journ. Sci. { D I (1914) 409-410; 24 
(1024) 57-68. 

Type, Af. nigra Baker. 

This genus was erected by Baker 81 for a group of small Tetti- 
goniellinse colored principally black and red, rarely whitish, col¬ 
lected on Mount Maquiling and Mount Banahao, which later on 


81 Tom. cit 410-411. 
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Baker “ believed should belong to the subfamily Gyponine in* 
stead. It is, however, my opinion that MakUingia species, having 
unique characteristics which warrant placing them under a 
separate genus, are more closely related to the Tettigoniellinse 
than to the Gyponinse, for the following reasons: 

The general shape of the head and the body of MakUingia 
appear more like those of KoUa of the Tettigonielliiue than like 
those of Bhooria of the Gyponinse. It is true that Bhooria has a 
considerable affinity to the Tettigoniellinee, but due to the struc* 
ture of the face, Distant 55 thought it wise to locate it with the 
Gyponinse. It is these peculiar characteristics of the face that 
separate MakUingia from Bhooria. The vertex of MakUingia 
is slightly longer than broad, similar to the vertex of KoUa, while 
that of Bhooria is much longer than broad, prominently acutely 
narrowed. It is even aB rounded in front as Bhandara, of the 
Tettigoniellinee. Kolia is a Tettigoniellini, closely allied to Tet- 
tigoniella, but differing by the structure of the vertex, which 
is subconically narrowed anteriorly and which is also more or 
less foveate, characteristics of most of the species of MakUingia. 
Again the vertex of Bhooria has a central longitudinal ridge, 
while that of MakUingia is sulcate. 

In the arrangement and venation of the tegmina MakUingia 
is nearer to TettigonieUa than to any other genus. The folding 
of the anterior wings and the four apical cells and two or three 
anteapical cells are also found in the Tettigonielliiue. 

The elongated and gradually tapering clypeal sclerite is more 
that of a TettigonieUa than of a Gypona. It is certainly closer 
to TettigonieUa whiteheadii Distant (Baker 1(4 ) than to Bhooria 
modulata Distant. 85 The absence of the frontoclypeal suture 
coupled with the exaltation of the lateral vertical angles over 
the eyes are the unique and distinguishing characteristics of 
this genus. The absence of the frontoclypeal suture denotes 
antiquity of the group. This suture is, however, present in an 
indiscernible condition in the species M. pruinosa Baker which 
shows the direct line from MakUingia to TettigonieUa or Cica- 
deUa. The clypeal structure is more specialized in the Gyponinse. 
In TettigonieUa longa and allied species, such as CicadeUa phUip- 
pina Walker, the clypeal sutures are quite indiscernible. I be- 

“Idem 24 (1924) 57. 

" Fauna Brit Ind. Rhynch. 4 (1908) 256. 

"Philip. Joum. Sci. § D 9 (1914) 412-419. 

"Fauna Brit Ind. Rhynch. 4 (1908) 256-267. 
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lieve that Makilingia is an older group with Tettigoniella as an 
intermediate group between it and Gypona. 

Five species were described in 1914. In 1924 Baker 06 de¬ 
scribed ten more species which were collected not only from 
the mountains of northern Luzon but also from the lowlands 
and from other islands. However, he believed that this genus 
is confined to the Philippine Islands. 

Small tettigoniellids, colored principally black and red, rarely whitish, 
with head much narrower than pronotum, anterior margin very shortly 
Bublaminate and strongly rounded in front between the eyes. Face rather 
long and narrow. Basal clypeal suture usually entirely obsolete. Loris 
small and narrow. Lateral frontal margins passing close to eyes. Vertex 
flattish or concave, variously impressed or excavated, and always longer 
than half width between eyes. Ocelli placed before the line of anterior 
margins of eyes. Pronotum longer than the vertex, of a sexangular type 
in form, but anteriorly strongly, quite evenly, and narrowly rounded from 
the lateral angles to between the eyes, the posterior lateral margins short, 
the posterior margin gently incurved, the pleural area with a strong com* 
plete carina Scutellum usually large, longer than wide or wider than 
long, and with an acuminate tip, the posterior area more or leas swollen. 
Tegmlna normal in outline or somewhat narrowed dinted, with four apical 
cells and 2 or 3 anteapicals, sometimes with indistinct and irregular cross¬ 
veins in the costal area; clavus without cross-veins, its 2 sectors joining the 
commissure; appendix very short or extending to near tip of inner apical 
cell. Armature of hind tibia dense and heavy Sculpturation largely a 
heavy and conspicuous puncturntion.— Baker, Philip Joum Sci § D 9 
(1914) 409-410. 

MAKILINGIA NIGRA 

Makihngia ntgra Baker, Philip. Joum. Sci. § D 9 (1914) 411, fig. 1; 

24 (1924) 68-69. 

This species has all the appearance of a Kolia. 

Body and tegmina deep black, the legs and two basal antennal article* 
lemon yellow. Length c? 6, 9 6 mm. 

Length of face twice the width between eyes; basal clypeal suture ob- 
solete; front a little swollen and with disc flattened, transversely impressed 
above, beneath margin of vertex; front coarsely sparsely punctate on disc, 
lateral margins and clypeus coarsely shngreened; lor* and gen* with very 
large confluent punctures. Length of vertex about five-sixths of the width 
between eyes, its anterior lateral margins slightly bisinuate; suiface 
coarsely sparsely punctate, the entire lateral areas between ocelli and eyes 
deeply excavated, as is also the anterior median area. Ocelli somewhat 
in front of anterior line of eyes, and about as far from each other as from 
eyes. Pronotum coarsely sparsely punctate, and posteriorly with indistinct 
transverse rug*. Scutellum wider than long; longer than pronotum^ 


Philip. Journ. Sci. 24 (1924) 67-71. 
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trmnaverse impressed line st middle very strong and medially widened; 
posterior to impressed line the surface is distinctly longitudinally striolate. 
Tegmina opaque, coriaceous proximad including the clavus, the entire co¬ 
riaceous portion strongly sparsely punctate. Last ventral segment of 
female rectangularly emarginate, the lateral posterior borders strongly 
curved.— Bake*, Philip. Jouro. Sci. § D 9 (1914) 411. 

Luzon, Laguna Province, Mount Banahao and Mount Maqui- 
ling (type, Baker collection); Batangas Province, Santo Tomas 
(Osborncollection). Negros, Cuernos Mountain. Panay. Min¬ 
danao, Surigao Province, Surigao. Basilan. 

MAKIL1NG1A TETTIGONOIDE8 Bmk.r. 

MakiUnffia tettiffonoides Baker, Philip. Journ. Sci. 24 (1924) 60-61. 

Female, length, 8 millimeters. Ochraeeous to yellowish; abdomen black 
with pale segmental margins; tegmina, except costal margins greenish to 
near apical cross veins, the apices slightly smoky; vertex with four black 
spots, two marginal near apex, and two surrounding ocelli; on infero- 
posterior surfaces of eyes, beneath posterior margin of vertex and entirely 
hidden from view without separating the head from pronotum, are two 
black spots; pronotum with two black spots just behind eyes; large black 
spots also occur on basal angles of scutellum; basal lateral angles of 
front narrowly black. 

Front strongly convex, medially shallowly depressed, very faintly sha- 
greened, smooth, shining. Clypeus strongly roundly umbonate basally, with 
surface like that of front. Gense and lores with shallow separated punc¬ 
tures. Vertex strongly depressed before the sharp anterior margin, as 
usual in this genus, the remainder of surface separated into three portions 
by low rounded longitudinal prominences along the lines of the ocelli, the 
lateral concavities much the deeper; the median area minutely and sparsely 
punctured, the lateral areas wrinkled next eyes. Ocelli large, equidistant 
from basal and antero-lateral margins of vertex and nearer to eyes than 
to each other. Pronotum uniformly covered with separated punctures, the 
interspaces smooth, and transverse rugw not evident. Tegmina] punctures 
well separated, the interspaces smooth. Genital segment apically broadly, 
deeply, arcuately emarginate. 

Male, length, 7.6 millimeters. Vertex more broadly rounded apically. 
Color inclining to testaceous (as is sometimes the case in females). Meeo- 
and metastemal sclerites black. Spots of vertex enlarged and variously 
coalesced. A common type is represented in males from Baguio, though 
many minor variations of this occur. A male color form from Dapitan 
shows complete coalescence of the black spots across disk of vertex. Fe¬ 
males occasionally have the male typo of marking, and one Baguio female 
is selected which is similar to Dapitan males. The vertex is finely wrinkled 
anteriorly also, and has two small deep depressions near based margin. 
Genital segment as long as broad, roundly swollen, shining black, hind 
margin nearly truncate except for a short, acute, median projection; base 
of the long slender plates very broad, undivided, and swollen.—Ban*, 
loc. cit 



•i.s Merino: Philippine CieodeUidx 343 

Luzon, Benguet Subprovince, Baguio and Pauai (Haight's 
Place): Nueva Vizcaya Province, Imugan. -Mindanao, Zam¬ 
boanga Province, Dapitan ( Baker ). 

According to drawings presented by Baker 57 for this species 
there are four characteristic groups of markings (Plate t, fig. 
1. a). Head ochraceous, vertex with four black spots, two 
marginal near apex, and two surrounding the ocelli. This 
variety, according to specimens collected on Mount Polis, Luzon, 
is light yellow or ochraceous, with two anterior pronotal and two 
anterior angular markings; two anterior tegminal black mark¬ 
ings and two apical vertex markings are confluent with the two 
marginal apices; the entire face is amber yellow. The variety 
represented by Plate 1, fig. 1, h, head black, and the one with four 
antero- and three posterovertical yellow markings, two anterior 
black spots on pronotum and two very conspicuous anterior 
angular black spots of the scutellum, has entirely black face 
and the general color of the tegmina is greenish ochraceous. 
The other, represented by Plate 1, fig. 1, c, has head black, vertex 
with two semitransverse and three posteromarginal ochraceous 
markings, and two more or less rectangular pronotal black mark¬ 
ings just below the eyes, and the upper half of the scutellum 
black; the frons black, the clypeus castaneous brown; cheeks 
ochraceous. 

Female, 8 millimeters, and male, 7.5, four specimens, three 
males, two from Mount Polis and one from Baltaiason, Luzon, and 
one female from Mount Polis, northern Luzon, are available 
for study. These specimens are uniformly ochraceous and the 
markings are also uniform. They all conform to Plate 1, fig. 1, a 
(Osborn collection). 

One female and one male collected at Santo Tomas, Batangas 
Province, near Mount Maquiling, also conform to Baker’s Plate 
1, fig. 1, b. These specimens are ochraceous, slightly darker than 
the above variety. 

The markings of the female differ slightly from those in 
Plate 1, fig. 1, b, of Baker, as there is on this specimen a distinct 
dot on each lateral angle of the vertex just above the anterior 
edge of the eyes. Also the two ochraceous spots above the ocelli 
are larger and more confluent. In the male these two spots are 
enlarged with a projection directed towards the apex of the 
vertex, and the black markings on the anterior and on the poste- 

■ Philip. Joura. Sd. 24 (1924) 60-91, pi. 1, fig. 1 a - d . 



344 The Philippine Journal of Science mm 

rior sides of the vertex coalesced, just above the inner margins 
of the eyes. 

In specimen c, collected at Santo Tomas, Batangas Province, 
Luzon, the marking on the apical margin of the vertex iB cut 
by two vertical ochraceous lines, so that it appears as three 
black spots on the apical end. The black markings on the lateral 
angles of the vertex just above the inner margins of the eyes 
are almost indiscernible and are not united with the posterior 
markings. The scutellar spots have coalesced into a band or 
fascia occupying the anterior portion of the scutellum. 

In specimen d, collected on Mount Polis, Mountain Province, 
Luzon, the two anterior markings are separated from the pos¬ 
terior median markings surrounding the ocelli. The anterior 
pronotal spots as appearing on all of the varietal forms are 
reduced. All other markings mentioned are also reduced. 

There seem to be no definite markings on the vertex, prono- 
tum, or scutellum in this species (M. tettigonoides ). 

All specimens studied are from the Osborn collection. 

MAKIL1NGIA 8PECIOHA Bator. 

MakUrngia speciota Baxxr, Philip. Jonrn. Sci. 24 (1924) 61-62, pi. 1, 
fig. 2, o f, 

A single specimen collected at Santo Tomas, Batangas Prov¬ 
ince, Luzon (OBborn collection) is perhaps the largest of the 
group. It is a female about 10 millimeters long. It is tricolored 
above, black from head to tip of scutellum, and the area parallel 
to the costa] margin, one-fourth the distance to the base of the 
tegmina; the following one-eighth is reddish and the rest pale 
brown; lateral margin of the cheeks, and anterior margin of 
vertex, and the posterior margin of pronotum as well as the legs 
and venter are pale brown. Baker states that his specimens, 
taken in Benguet, Mountain Province, were only four. Although 
it is the most conspicuous, it is a rare species, he considers. 

MAX1UNG1A ntmaODlA Mdlehu. 

MakiHngia intermedia Metjchak, Wiener Ent, Ztg. 40 (1923) 119. 

Uakilingia variabilie Baker, Philip. Jonrn. Sci. 24 (1924) 63-64, 
pi. 1, figs. 4, 6. 

This lone male specimen, 4.76 millimeters long, is the smallest 
Makilingia in the collection. Melichar is credited with having 
named the species before Baker.** 

Makilingia intermedia is black with four equidistant brown 
spots on the extreme anterior part of the vertex; eyes and ocelli 


Idem 27 (1926) 169 



Merino: Philippine CieadeUidte 


345 


brown; tegmina with a cup-shaped yellow marking at the middle 
of the clavus, the posterior part or tip of clavus yellow, one yel¬ 
low dot on the middle margin of corium near the daval suture; 
base of antennae and legB yellow; scutellum small, broader than 
long. Originally described from Trinidad, Mountain Province, 
Luzon. 

Luzon, Mountain Province, Balbalan (Osborn collection). 

MAULINCIA INTERMEDIA Matlehar var. SIMILUMA Bator. 

Makilingia intermedia Melichar var. tvmillxma Baxbr, Philip. Joum. 
Sci. 24 (1024) 63-04. 

One female and two males were collected on Mount Polis, 
northern Luzon (Osborn collection). The female is 5.26 milli¬ 
meters long and the males about 5. 

This variety is somewhat larger than the species intermedia 
Melichar. The tegminal markings are continued on the com¬ 
missural line, with complete absence of the spot on the corium, 
the vertex having two marginal spots in the female and none 
in the male. Other coloration is the same as that of intermedia 
Melichar. 

Luzon, Mountain Province, Mount Polis and Baguio: Nueva 
Vizcaya Province, Imugan. Mindanao, Zamboanga Province, 
Dapitan (Baker). 

MAKILINGIA BANAHA0KN8IB Bator. 

Makilingia banahaoentit BAXKR, Philip. Journ. Sci 24 (1924) 64-66, 
pi. 2, 6g s. 6, 7. 

Two males, about 5 millimeters long, one of the variety montab 
banensia. 

Black; vertex with two small reddish apical spots and two 
large lateral spots. In variety montalbanensis each of these 
lateral spots coalesces with one of the apical spots, forming two 
lateral bands; clavus with a yellow spot on each lateral angle, 
claval area from the area adjoining the posterior angle of the 
scutellum to the tip where commissural line and the claval suture 
meet yellow; legs and base of antennse reddish yellow. Dorsal 
side of insect coarsely punctured. 

Mindoro, Saban (Osborn collection). 

Previously reported by Baker from Mount Banahao, Laguna 
Province, and Montalban, Rizal Province, both in Luzon. 

lLAXILINCIA HAIOBT1ANA Bator. 

Makilingia haightiana Bakxr, Philip Journ Sci. 24 (1924) 66 

Female, length, about 8 millimeters. 

Black, vertex with two large reddish lateral and one median 
apical spot, about one and one-fourth as long as the breadth 
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between the eyes; pronotum and scutellum jet black, coarsely 
punctured and striated; tegmina black, clavus margined both 
at commissural line and claval suture; corium and costal margins 
with ochraceous bands; tip of tegmina cloudy hyaline with 
fuscous margin; frons with a reddish spot, venter black; legs 
ochraceous. 

Luzon, Benguet Subprovince, Haight’s Place (Osborn collec¬ 
tion). 

MAKILINGIA LINUTA Bak»r. 

MakCinffia lineata Baker, Philip. Journ. Sci. 24 (1924) 65-66, pi. 2, 

flg. 9. 

Female, length, 6 millimeters. 

Black; vertex obtusely produced with two large reddish lateral 
spots occupying two-thirds of the lateral margins; eyes and 
ocelli orange; tegmina black, coarsely punctured, with reddish 
commissural lines, with anchorlike curve on upper one-third of 
the clavus; tip of tegmina smoothly fuscous; legs and the base 
of the antennae reddish ochraceous. 

Luzon, Nueva Vizcaya Province, Imugan (Baker) : Benguet 
Subprovince, Mount Polis (Osborn collection). 

MAKILINGIA FLAVirRONS M.lletor. 

Makilingia flavifrons Mkuchab, Wiener Ent, Ztg. 40 (1923) 119. 

Makilingia btmanHata Baker, Philip Journ. Sci. 24 (1924) 67, pi. 2, 
fig. 12. 

Male, length, about 7.6 millimeters. 

Black; vertex subacutely pointed with large yellow lateral 
spots; pronotum, scutellum, and tegmina, except the tips, black, 
coarsely punctured all over, eyes and whole front yellow, legs 
yellow; venter yellow with median black markings. 

Luzon, Benguet Subprovince, Baguio; Ifugao Subprovince, 
Mount Polis (Osborn collection): Nueva Vizcaya Province, Imu¬ 
gan. Mindanao, Zamboanga Province, Dapitan (Baker). 

MAKILINGIA PALLIDA Bator. 

Makilingia pallida Baker, Philip. Journ Sci. § D 9 (1914) 414-416, 
flg. 5; 24 (1924) 68. 

Female, length, about 6 millimeters. 

Body pale ochraceous; tegmina milky white with smoky brown 
margins at the tip; vertex rounded, about as long as the breadth 
between the eyes; two-thirds of lateral sides sulcate; eyes and 
ocelli ochraceous to fuscous, ocelli surrounded by a black margin; 
two black spots, one on each posterior angle of vertex, next to 
eyes; vertex, pronotum, scutellum, and anterior half of tegmina 
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sparsely punctured and the apical half smooth and somewhat 
transparent. Crown almost flat and square; frons almost rectan¬ 
gular and about twice as long as the breadth between the eyes. 
Last ventral segment sinuate at posterior middle and with black 
markings. 

Luzon, Laguna Province, Mount Maquiling (type), Los Bafios: 
Tayabas Province, Malinao: Benguet Subprovince, Baguio (var 
benguetensis (Baker collection). 

MAXILINCIA MACULATA B«k*r. 

MakiUngia maculate Baker, Philip. Jonrn. Sci. ( D 9 (1914) 412-413, 
fig. 3; 24 (1924) 62. 

Female, length, about 5.75 millimeters. 

Black; vertex somewhat triangular, somewhat pointed, about 
two-thirds as long as breadth between eyes, shallowly concave, 
with four yellow markings on lateral margins; eyes and ocelli 
fuscous, frons twice as long as breadth between eyess, dypeal su¬ 
ture obsolete; pronotum distinctly rounded in front, transverse 
coarsely and sparsely punctured, posterior margin almost trun¬ 
cate; humeral angles pointed; scutellum small, nearly smooth; 
tegmina black and coarsely punctured, posterior two-thirds of 
lateral sides of clavus margined with greenish yellow markings, 
center costal margin ochraceous, tip of tegmina fuscous; legs 
and base of anteniue yellow, body black beneath. 

Luzon, Batangas Province, Santo Tomas (Osborn collection): 
Laguna Province, Mount Banahao, Mount Maquiling, and Los 
Bafios: Tayabas Province, Malinao. Mindoro, Surigao Province, 
Surigao: Zamboanga. Basilan and Sibuyan (Baker collection). 

MAKIL1NG1A PRUINOBA Baku. 

MakWnffia prumosa Bakes, Philip. Jonrn. Sci. 8 D 9 (1914) 412; 24 
(1924) 68. 

Length, about 6.5 millimeters. 

Long and slender, tegmina narrow and overlapped at tips. 
Black, except legs, base of antennse, and eyes, which are brown 
to fuscous. Vertex slightly produced, pointed, with four yellow 
markings, two at the apex and two on lateral sides adjoining 
eyes; frons coarsely striated; frons to clypeal suture distinctly 
visible; pronotum anteriorly rounded, lateral angles pointed, 
posterior margin sinuate, coarsely and sparsely punctured; scu¬ 
tellum very small; tegmina sparsely punctured, apices of clavus 
and corium fuscous. 

Luzon, Batangas Province, Santo Tomas (Osborn collection): 
Laguna Province, Mount Maquiling, Mount Banahao: Mountain 
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Province, Baguio: Nueva Vizcaya Province, Imugan. Minda¬ 
nao, Zamboanga Province, Dapitan (Baker collection). 

MAKIMNGIA COLO RATA Bitar. 

MakiUng\a eolorata Baker, Philip. Journ. Sci. { D 9 (1914) 412-419, 
fig. 3; 24 (1924) 62. 

Female, length, about 5.5 millimeters. 

Vertex with six coalescing reddish yellow spots forming a 
marginal border from the posterior margin to two-thirds side 
of vertex, and one similar spot on middle of posterior margin; 
anterior side of face with yellow marginal stripe; base of antennae 
yellow; frons and clypeus black, suture between them obsolete, 
together they are about three times as long as space between the 
underpart of eyes; rostrum and femora pale ochraceous, front 
femora with three black markings, tibia reddish; prosterna] and 
metasternal episternum black. Venter ochraceous, the last ven¬ 
tral segment deeply sinuated, middle part black; tegmina reddish 
brown. 

Luzon, Laguna Province, Los Bafios (Merino collection): Ta- 
yabas Province, Malinao: Mountain Province, Haight’s Place. 
Negros, Occidental Negros Province, Cuernos de Negros. Min¬ 
danao, Agusan Province, Butuan: Surigao Province, Dapa (Os¬ 
born collection). 

GYPONIN/B 

Ocelli on the disc as in the Tettigoniellinte, but the face flat 
or slightly convex, and the body decidedly flattened dorsoven- 
trally. 

There are two divisions of cicadellids in this subfamily: Pen- 
thimiaria, with a short vertex, considerably broader than long, 
transversely rounded anteriorly, and not produced; and Hyli- 
caria, with the vertex not broader than long, and more or less 
angularly produced. 

According to this arrangement the genus Thaumatoscopus 
Kirkaldy, represented by a new species, roxasi, herein described, 
fits very well in the division Penthimiaria with the other two 
species studied, Penthimia hemifuscata sp. nov. and Neordatus 
acocephaloides Melichar. 

Key to the genera of the division Penthimiaria . 

a 1 Scutellum longer than vertex, its basal margin considerably longer 
than lateral margin. 

b 1 Length of vertex equal to about one-half breadth between eyes, short, 
transverse, anteriorly convexly rounded and depressed. 

Penthimia Germar. 
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6*. Length of vertex equal to about two-thirds breadth between eyes, 
snbelongate, anteriorly obliquely rounded and reflexed. 

Neodarttu Melichar. 

a' Scutellum shorter than the vertex, its basal margin only slightly longer 
than the lateral margin. Thaumatoscopu* Kirkaldy. 

Genua PENTHIM1A Germar 

Penthimia Germar, Mag. Ent. 4 (1821) 46; StAl, Hem. Afr. 4 (1866) 
107; Fibber, Rev. Mag. Zool. 3 (1876) 392; Atkinson, Journ. As. 
Soe. Bengal 64 (1886) 112; Van Duzee, Trans. Am. Ent Soc. 21 
(1894) 287; Melicbak, Horn. Fauna Ceylon (1903) 161; Distant, 
Fauna Brit. Ind. Rhynch. 4 (1908) 241. 

Type, P. atra Fabricius, a Palsearctic species. 

Distribution: Nearctic, Palsearctic, Ethiopian, Oriental, and 
Australian Regions. 

Body ovate, compact; head short, broad, narrower than pro- 
notum, rounded anteriorly; vertex sloping anteriorly, equal to 
one-half the breadth between eyes; pronotum large, transverse, 
and faintly, transversely striated, sloping towards the front, 
rounded anteriorly; tegmina short with enlarged appendix, in¬ 
clined posteriorly from the truncated apex of davus, femora 
compressed posteriorly and hind tibia strongly spinose. 

PENTHIMIA HEMIFTTBCATA •£. nor. 

Length, 6 millimeters. 

Vertex ochraceous, profusely spotted with fuscous markings; 
pronotum transverse, ochraceous; vertex broader than long; 
ochraceous with fuscous markings, an impressed line on the 
anterior half; upper half of tegmina ochraceous, sparsely spotted 
with fuscous markings at the humeral angle, posterior half 
profusely spotted with fuscous markings, apex ochraceous with 
exception of inner apical cell and appendix which are partially 
and horizontally marked with short fuscous lines; face black; 
hind legs black, tibial spurs ochraceous; pectus, venter, and legs 
fuscous with ochraceous markings. 

Luzon, Mountain Province, Mount Santo Tomas (type, Osborn 
collection). 

Genus NEODARTUS Melichar 
Neodartu* Melichar, Horn. Fauna Ceylon (1903) 162 

Type, N. acocephaloidea Melichar. 

Distribution: Oriental Region. 

Vertex about two-thirds as long as the breadth between the 
eyes, broad, obtuse, slightly sloping towards the front, the apex 
being slightly reflexed; ocelli nearer to the eyes than to each 
other; pronotum transverse, anterior margin strongly rounded, 
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posterior broadly concave, almost truncate; scutellum trans¬ 
verse; tegmina broad and short, posteriorly inclined from trun¬ 
cated apex of clavus. The appendix is well developed, as in 
Penthimia, to which this genus is most closely allied. 

NKODARTUS ACOCEPHALOIDE8 MtHchar. 

Neodartut acoeephaloidea Melichab, Horn. Fauna Ceylon (1908) 168; 

Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 246, fig. 166. 

The characteristics of the specimen at hand more or less tally 
with Distant’s description, M which has been changed here to fit 
more accurately the Philippine specimen. 

Length, including tegmina, 4 millimeters. 

Vertex, pronotum, and scutellum black; pronotum margined 
exteriorly with faint white stripe, scutellum with two white 
spots on each lateral side and one on the middle of the anterior 
margin; tegmina black, with thick ochraceous spots, the apex 
smoky gray where the veins are fuscous and preceded by an 
irregular transverse series of four white spots, clavus with a 
series of four irregular spots and middle of costal region with 
a large white spot; femora and pectus black, tibia and venter 
paler, spotted with black; pronotum finely, transversely wrin¬ 
kled, scutellum very finely, transversely striate, a transverse 
impression before apical area, anterior middle third with pubes¬ 
cence, apical margin of clavus distinctly incrassate; posterior 
tibia strongly spinulose, the spines ochraceous. 

Hitherto known only in the Punjab, Calcutta, Ceylon, Pera- 
deniya, Negombo. 

Luzon, Benguet Subprovince, Mount Santo Tomas (Osborn 
collection). The species is here reported for the first time from 
the Philippines. 

Genua THAUMATOSCOPU8 Kirkaldy 

Thaumat oioopua Kirkaldy, Exp. Sta. Haw. Sugar Planters’ Assoc. 

Bull. 1 pt. 9 (1906) 422. 

Type, T. galeatus Kirkaldy, an Australian species. 

This genus is closely related to Penthimia. The head is more 
produced and the vertex has a thin border anteriorly; ocelli 
small, discal just above anterior margin of eyes; pronotum trans¬ 
verse, shorter than vertex or scutellum; vertex roughly sha- 
greened; pronotum and scutellum coarsely striate; tegmina short 
and broad; scutellum apically truncate, just as in Penthimia and 
Neodartus. 

"Fauna Brit. Ind. Rhynch. 4 (1908) 246. 
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Kirkaldy 90 erected this genus for a species collected in Queens¬ 
land, Australia, by Koebele and Perkins (1904 or 1905). 

THAUMATO8COPU8 ROXABI ip. nr. 

Male, length, including tegmina. 7 millimeters; width, 3. 

Fuscous above, piceous below. The face below and the pro- 
sternum and mesosternum piceous; the hind legs fuscous; vertex 
slightly convex, roundly produced, one and one-half times as long 
as broad, greatly depressed, margined by a narrow brown band, 
rim slightly produced above the upper margin of eyes, middle 
rufous from base to two-thirds the distance from middle to the 
eyes, and ascending upward protruding towards the median 
line; eyes almost piceous, fuscous in female; upper half of face 
indexed and flat, piceous, gena separated from lora by a ridge; 
clypeus small, almost oblong; frons greatly depressed, upper 
fourth narrow; cheeks broad, foliaceous, thinly produced; pro- 
notum transverse, anterior and lateral sides rounded, oblique; 
lateral sides truncate, posterior side distinctly concave, rounded 
dorsally, greatly inclined anteriorly; scutellum small, slightly 
broader than long, transversely divided by a suture on the mid¬ 
dle, this being the highest level so that the insect has a humped 
appearance; tegmina broad, rounded at the apex, areoles with 
lighter color, wing veins in male piceous above and fuscous at 
the ends; ends, vertex, pronotum, scutellum, and tegmina roughly 
and coarsely shagreened; hind legs extraordinarily developed, 
depressed, armed with large spurs. The flat and rounded shape, 
the foliaceous vertex curved downward, the impressed mouth 
parts, and the dark coloration seem to indicate that this insect 
is a ground type. It is possible that this species feeds on roots 
of plants, but our specimen was collected from shrubbery. 

Luzon, Rizal Province, Alabang (type in my collection). 

I am naming this peculiar and uncommon insect for Dr. Ma¬ 
nuel L. Roxas, former director of the Bureau of Plant Industry 
and former under secretary of the Philippine Department of 
Agriculture and Commerce, in appreciation of his great interest 
in entomological development for the benefit of agriculture. 

THAUMATOSCOPUS RKFL.EXU8 SUL 

Peniktmia reflema StAl, Ofv. Vet.-Akad. F8rh 27 (1870) 788 

Female, about 8.5 millimeters. 

Species lighter and slightly larger than roxas*. Ferruginous 
all over except the face, prosternum, and mesosternum, which 
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are black; hind femora and tibia fuscous, vertex foliaceous, 
rounded, slightly longer than width between eyes, apex slightly 
reilexed, lateral edges above line of eyes; ocelli quite incon¬ 
spicuous, on middle of vertex; eyes relatively Bmall; pronotum 
transverse, distinctly hexagonal, shorter than vertex, anterior 
side rounded, posterior concave, lateral Bides parallel, posterior 
angles truncate, finely, transversely striated; scutellum slightly 
broader than long; tegmina coriaceous, small portion of posterior 
part somewhat transparent, wing veins fuscous. 

St&l does not give the distribution of this insect. The type 
was a Philippine specimen. 

Luzon, Manila (J. Valdez). 

JASSIN^S (including ACOCEPHAL.INJE) 

The Acocephalinse are regarded as a distinct subfamily by 
many authors, as a separate family by some, and as merely a 
tribe or even a genus by others. 

The reason for this simplification or union of the two sub¬ 
families is the difficulty of separating them on the basis of the 
location of the ocelli. Distant 61 said that Xestocephalus, placed 
by Van Duzee, its founder, in the Acocephalinae, is placed by 
Melichar and Matsumura in the Jassinse. Hecalus, which is 
included by Still, its founder, in the Acocephahnse, is considered 
a member of the Jassinse by Van Duzee. The main distinguish¬ 
ing feature of the two is as follows: 

Ocelli placed superiorly close to the anterior edge of the head 

Aeocephaltnm. 

Ocelli on the anterior edge of the head or wanting .. .. Jasstnm. 

Distant included the genera belonging to the Acocephalinae 
in his synopsis of the Jassinse. The following is a tentative 
key for the groups or divisions of the Jassinse-Acocephalinse 
based on characteristics given by Distant: 

Key to the divisions of ths Jassinse and th e Acocephaltnm. 
a\ Face not strongly impressed across base. 

b\ Body depressed, vertex flatly produced . .. Hecalusaria . 

6*. Body not depressed. 

c \ Vertex produced beyond eyes; lateral margins of vertex not ridged, 
obliquely narrowed basally at inner margins.... Jasuvsaria. 

c\ Vertex shorter than breadth 'between eyes, not produced, one-half 
as long as breadth between eyes, rounded anteriorly. 

Selenoccphalaria* 

c \ Vertex about, or more than three times as long as distance between 
eyes . Tartessusaria. 

n Fauna Brit. Ind. Rhynch. 4 (1908) 265-206. 
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©\ Vertex one-half or less than one-half as long as distance between 
eyes; lateral margins not so narrowed. 
d\ Anterior margin of vertex roundly produced, wider tha n long 

at middle. Cieadularia* 

d f . Anterior margin acutely or subacutely produced; face longer 

than broad at base . —. Thamnotettixana. 

c\ Vertex more or less angularly produced in front of eyes; face not 

longer than broad at base..... Athy$anuearia, 

c\ Vertex as long as or longer than breadth between eyes; tegmlna 
usually covering dorsum of abdomen.. Deltocephalusaria. 

Division HECALUSARIA 

The general characteristics for this division are the depressed 
body, the more or less flatly produced vertex, and the placement 
of the ocelli on the apical margin of the vertex near the eyes. 
The following key to the genera is from Distant's synopsis of 
the division: M 


Key to the Philippine genera of the division Heealuearta. 

a \ Vertex not prominently angulate in front. 

b *. Tegmina with five apical cells. . Hecalue StAl. 

6\ Tegmina with about six posterior discoidal areolets or cells. 

TkomsonieUa Signoret 

a\ Vertex twice as long a a pronotum; face about three times the length of 
clypeua, tegmina with four apical cells, lateral margins of face 
convex .-..._.... Nirvana Kirkaldy. 

Genus HECALUS Stftl 

Hecalue StAl, Ann. Soc. Ent Fr. (1864) 65. 

GloSBocratue Fuebek, Verh. Zool.-Bot Ges. Wien 16 (1866) 502. 

T>pe, H> paykulli StAl. 

Distribution: Neartic, Oriental, Australasian, and Ethiopian 
Regions. (Probably widely distributed.) 

Body oblong or elongate, depressed; head somewhat so, produced apical 
margin acute, more or less broadly fohaceous; front dilated, somewhat 
deeply sinuate below the eyes; face a little convex; eyes small or moderate; 
ocelli placed on the apical margin of the bead at or near the eyes; pro¬ 
notum transverse, very obtusely rounded at apex; scutcllum triangular, a 
little broader than long; tegmina almost as long as abdomen, margined at 
apex, valvate behind the clavus, with five apical cells; legs moderate, 
posterior tibiae very spmose.—S tAl, cited by Distant, Fauna Brit Ind. 
Rhynch. 4 (1908) 273-274. 

HECAJLUS GRAM INXUS ■». 

Length, including tegmina, 7 millimeters. 

Grass green all over. Vertex about as long as breadth be¬ 
tween eyes, or slightly longer; margined by two reddish brown 


Tom. cit 273. 
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lines, one passing just above the edge and the other below, both 
crossing eyes longitudinally; eyes ochraceous with two longi¬ 
tudinal red lines; ocelli ochraceous, located on edge of vertex, 
just above eyes; face tumid, cheeks slightly inflexed just below 
eyes; pronotum transverse, about twice as broad as long, anterior 
margin slightly rounded, posterior slightly concave, lateral sides 
parallel; scutellum about one and one-half times as broad as 
long, an almost indiscernible ochraceous square at the center, 
a horizontal curved groove at apical third; tegmina not reaching 
tip of abdomen, two small black spots on posterior angles of 
clavus; last ventral segment shallowly bisinuate, almost truncate; 
genital parts green, except ovipositor, which is pink. 

Luzon, Manila (F. Q. Otanes; type in my collection). 

HBCALV8 CAPITATU8 DUUnt. 

Heealut capitatu* Distant, Fauna Brit. lnd. Rhynch. 7 (19X8) 80. 

Male, length, including tegmina, 8.5 millimeters. 

Dirty ochraceous; vertex flat, impressed, and anterior margins 
slightly inflexed, continuously spotted with fuscous markings 
along border, profusely, finely punctured with brown specks, 
except a longitudinal, carinate, ochraceous median fascia, as long 
as breadth between eyes; face impressed across base, flat, sparse¬ 
ly marked; frons, cheeks, clypeus, and lora slightly tumid, frons 
broader at base, gradually tapering, clypeus oblong, body be¬ 
neath including legs punctured or with brown markings, two 
profuse markings above eyes; pronotum transverse, about twice 
as broad as long, anterior margin almost truncate, posterior 
broadly sinuate, sparsely and slightly marked with minute punc¬ 
tures ; scutellum about one and one-half times as broad as long, 
with a median, longitudinal, light brown band, and four horizon¬ 
tal, median, light brown spots, posterior angle acute and with 
curved impression on upper third; tegmina broad, posterior 
margin rounded, sparsely and irregularly marked with brown 
markings, wing veins amber color; eyes fuscous; ocelli ochraceous 
above eyes, surrounded by brown spots. 

Luzon, Laguna Province, Los Bafios (S. Gonzales). Negros, 
Occidental Negros Province, Victoria {Baker). 

Originally described from northern Bengal. This species is 
here reported from the Philippines for the first time. 

Genas THOMSONIELLA Signoret 

Tkomsonta Signorbt, Ann. Soc. Ent Fr. (1879) 51. 

Thomsontella Sign DEBT, Ann Soc. Ent. Fr. (1880) 52; MXUCHAft, 
Horn, Fauna Ceylon (1903) 171; Distant, Fauna Brit. Ind. Rhynch 
4 (1908) 277-278. 
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Type, T. porreeta Walker. 

The original name Thomsonia was changed to Thomsoniella, 
because Thomsonia had been used in the Crustacea. This genus 
is close to Hecalus, from which it is separated by having six 
discoidal areolae and the following characteristics: 

Body depressed; head prolonged in front t foliaceous on the anterior 
margin of the vertex, with a groove throughout its entire length, vertex 
depressed, also the Irons, the latter with the grooves and lateral sutures 
extending to the anterior border of the head; gena sinuate, rounded in 
the middle, the lora occupying the entire space between the margin of the 
gexue and the frontal suture; sides of clypeus almost parallel, rounded at 
the tip, one and a half times longer than broad; pronotum transverse, 
almost broader than the head including the eyes; tegmina hyaline with a 
narrow marginal limbus.— Signobbt, Ann Soc. Ent. Fr. (1879) 61. 

THOMSONIELLA FORRKCTA Wallen'. 

Thomsomella porreeta Walker (Acocephalus) , List Horn. Suppl. 
(1858) 202; Melichar {Thomsoniella) part., Horn. Fauna Ceylon 
(1903) 173; Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 278-279, 
fig. 178; Bierman, Notes LeycL Mus 3 (1913) 61, Java; Distant, 
Fauna Brit. Ind. Rhynch. 7 (1918) 31; Baker, unpublished notes. 

Platymetopuis lineolatua Motsch., Etud Ent. 8 (1859) 114, Kirkaldy 
(Thomsonia ) , Exp. Sta Haw Sugar Planters’ Assoc Bull. 1 pt. 9 
(1906) 337. 

Hecalus ktrschbaumH StAl, Ofv. Vet.-Akad. F6rh. (1870) 787; Sio- 
noret (Thomsoniella) , Ann. Soc. Ent. Fr (1880) 52, pi. 1, fig 4; 
Atkinson, Journ. As. Soc. Bengal 54 (1885) 104. 

Length, including ovipositor, 6.5 millimeters. 

Pale ochraceoua or greenish ochraceous, with small spot at the apex of 
clavus and another on the middle of the first apical area black; anterior 
margin of vertex usually blackish; some obscure longitudinal orange-red 
fasciae which are sometimes obsolete, in other specimens visible as in the 
one here figured, these fascia? number when fully discernible four on vertex, 
six on pronotum, and three on scutellum; vertex considerably shorter than 
breadth between eyes, its anterior margin distinctly reflexed, ocelli m groove 
very close to the eyes.— Distant, Fauna Brit Ind. Rhynch 4 (1908) 278- 
281 

Habitat: Calcutta, Ceylon, Pusa, Peradeniya, Negombo, Bur¬ 
ma, Maidive Islands, Queensland, Philippines. 

THOMSONIELLA ALBOMACULATA Distant. 

Thomsoniella albomaculata Distant, Fauna Brit. Ind. Rhynch. 4 
(1908) 280*281. 

Length of male, including tegmina, 5 millimeters. 

Pale ochraceous or greenish-ochraceous; apical areas of tegmina brownish 
with white spots; vertex of head with the lateral and apical margins some¬ 
what strongly reflexed, extreme apical edge piceous; pronotum finely trans¬ 
its—4 
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verady striate; ncutellum with an angul*te line before the apieal area; 
in come specimens as the one here figured there are two darker basal spots, 
but generally these are obsolete; abdomen above black, the lateral margins 
somewhat broadly ochraceous and inwardly angnlated, a sub-apical narrow 
greyish transverse fascia, the anal segment castaneous.— Distant, tom. cit, 
281. 

Originally known only in eastern Bengal, Calcutta, and Ceylon. 

Luzon, Rizal Province, Alabang: Laguna Province, Lob Baiios 
(J. Valdez, in my collection). 

This is the first Philippine record for this species. Apparently 
very common around Manila. Some of the specimens are para¬ 
sitized by a dryinid. 

Genus NIRVANA Kirkaldy 

Nirvana Kirkaldy, Ent. 33 (1900) 293, Melichar, Horn. Fauna 
Ceylon (1903) 165, Distant, Fauna Bnt Ind. Rhynch. 4 (1908) 
281. 

Type, N. paeudommatos Kirkaldy. 

Distant u places the members of this genus under the division 
Hecalusaria. Kirkaldy M founded thiB genuB in 1900, which he 
states may be placed provisionally near the American genuR 
Spangbergiella Signoret, a genus allied to Hecalua under Jassinse. 
However, later on Kirkaldy M changed his opinion and placed it 
under the genus Eupterigine, which belongs to the Typhlocybinse. 
Baker 08 has raised this genus to the category of a family, sep¬ 
arated into three subfamilies mainly according to the position 
of the antenme; namely, Macroceriinse, Nirvaniinse, and Steno- 
metopiinse. The Macroceratogoniiiue include the genera Macro- 
ceratogonia Kirkaldy, Balbilus Distant, and Stenotortor, a new 
genus erected by Baker, the characteristics of which were based 
upon the more highly specialized Balbilus. The type species 
is Stenotortor inocarpi Baker, collected in Singapore, Straits 
Settlements, on Inocarpue edulis, the Otaheite chestnut, supposed 
to have been introduced from Polynesia. 

The Stenometopiinse take in one genus, Stenometopiue Matsu- 
mura, with the species S. formosanus Matsumura and S. minda- 
naoeneitt Baker. Baker believed that this genus may be rep¬ 
resented in the islands between Formosa and Mindanao. 

The Nirvaniinse take in Didiua Distant, which is provisionally 
placed in this subfamily by Baker, Kana Distant, Nirvana Kir- 

•Tom. cit (1908) 281 and 299. 

M Ent S3 (1900) 298. 

"Exp. Sta. Haw. Sugar Planter*’ Ansoc. Bull. 3 (1907) 68. 

" Philip. Journ. Sci. 83 (1923) 345-101. 
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kaldy, Ophiuehus Distant, and the four genera separated by him; 
namely, Pseudonirvana, Nirvanotdes, Pythonirvana, and Jasso- 
nirvana. These separations were based largely on the shape 
and characteristic sculptures of the vertex, on the position of 
the ocelli on the varying points of the crown, accompanied by 
peculiar surrounding structures, and in many cases the sizes 
and shapes of the tegminal cells. 

In Baker’s 8T synopsis the vertex of Kana is as long as or 
usually shorter than the anteocular width, which did not tally 
with any species. It should have been relatively shorter than 
the vertex of Nirvana. I have examined the species of Kana 
and found them to have the vertex longer than the distance 
between the eyes, tallying with Distant’s synopsis which gives 
the face slightly longer than broad. 

NIRVANA FHILIPPINKNBU B*k«. 

Nirvana phxhpptnenaig BAKES, Philip Journ. Sci 23 (1923) 386-386, 
pi. 4, ft*. 31. 

Length, including tegmina, 5 millimeters. 

Very pale ochraceous; the delicate complete median canna of vertex in 
black, and a median stripe a little paler in color continuous across the pro- 
notnm and ncutellum, and in some specimens the full length of claval com¬ 
missure; ocellus seated in an orange spot. Tegmina milky translucent, 
three oblique fuscous stripes over the corresponding cross veins in apical 
half of subcostal area; a large orange spot covers apical portions of radial 
and medial areas; apical sugmargm fuscous, this extending into outer 
apical cell; a large round black spot at base of second apical cell; extreme 
apex of clavus fuscous. Length, female, 6 mm; male, 4.26 mm.— Baker. 
loc. cit. 

Baker’s specimens were from Mount Maquiling, Luzon; and 
Dapitan, Zamboanga, Lanao, and Surigao, Mindanao. 

Luzon, Laguna Province, Los Bafios, Mount Banahao: Rizal 
Province, Alabang. Negros, Occidental Negros Province, La 
Carlota. The specimens were compared with the type in the 
United States National Museum. It is evident that this species 
is well distributed. 

Division SELENOCEPHALAR1A 

The general characteristics of the species belonging to this 
division are as follows: Vertex short, about one-half as long as 
distance between the eyeB, more or less rounded anteriorly, the 
ocelli near the anterior margin of the eye and near the eyes. 


"Tom. cit. 879. 
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The following key may serve to separate the genera determined 
in this paper: 

Key to the Philippine genera of the division Selenooephalaria. 
a \ Veins of tegmina very distinctly brown-margined, the cellular areas 
pronounced, the frons more or less rounded; vertex not apically trans¬ 
versely sulcate, the apical margin more or less reflexed and ridged. 

Paramesus Fieber. 

a*. Veins of tegmina very distinct and cellular areas not all brown-mar¬ 
gined, frons more or less elongated. 

6 \ Vertex moderately transversely sulcate near apex and ridged at the 
edge, more than one-half as long as width between eyes, ovipositor 
and pygofer short and stout. Roxaeella gen. nov. 

6*. Vertex moderately transversely sulcate near apex and ridged at the 
edge, more than one-fourth as long as width between eyes, ovi¬ 
positor and pygofers more or less long and slender. 

Omanella gen. nov. 

a*. Veins of tegmina normal, claval veins not connected, apical areas of 
tegmina reticularly veined. 

b\ Vertex almost as long as width between eyes, body elongated and 
slender, wings very much longer and tapering. 

Paraholocratus Uhler. 

6*. Vertex moderately transversely sulcate near apex and ridged at the 
edge, one-half as long as width between eyes . Krisna Kirkaldy. 

Genus PARAMESUS Fieber 

Paramesus Fieber, Verh. Zool-Bot. Ges. Wien 16 (1866) 606. 

Type, P. nervosus Fall., a Palaearctic species. 

Distribution: Nearctic, Palsearctic, and Oriental Regions. 

Margin of vertex linear, ridged above and below margin with short fine 
transverse wrinkles parallel to margin, hollowed out on the upper surface, 
the margin of vertex consequently somewhat raised; the whole face very 
finely shagreened; clypeus somewhat long, gradually widened to apex, al¬ 
most spatulate, “Ztigel,” not extending to end of clypeus, cheeks and middle 
of the sides very obtusely angulatod, almost round; pronotom in front 
very flatly curved; face to vertex on ridge nearly subright-angularly obtuse, 
to the clypeus suddenly narrowed; ocelli on the ridge of vertex near the 
eyes; veins of tegmina distinct, the brown bordering of the veins strongly 
pronounced, the inner forked branch of first sector connected with the 
internal vein by two transverse veins so that there are two discal cells, 
three middle cells and five terminal cells are also formed; no marginal 
appendage. Direction of veins in tegmina as in Selenocephalus. —Mbli- 
char, cited by Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 293. 

PARAMESUS LINKATICOLLIS DtaUnt. 

Paramesus lincaticollis Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 
294, fig. 186. 

Length, 5 to 6 millimeters. 

Vertex, pronotum and scutellum ochraceous; vertex with an arcuated 
transverse black fascia between the eyes, behind the fascia is a short 
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incised dark line extending to base; pronotum with five longitudinal 
narrow fasciae, the central narrowest and darkest, those on each side paler, 
broader and more brownish in hue; body beneath and legs pale ochraceons; 
face transversely brownly striate, medially longitudinally palely interrupted, 
on each side of dypeus a pale elongate spot outwardly margined with 
black; abdomen beneath with a marginal senes of small piceous spots; 
posterior tibue streaked and spotted with piceous; tegmina dull pale ochra- 
ceous, the veins very prominent and much paler, a central prominent discal 
brown spot sometimes preceded nearer base by one or two smaller and 
linear dark spots; vertex short, transverse, rounded anteriorly, about three 
times as broad as long; face sub-convex; tibue longly spinulose.—D istant, 
loe. cit. * 

Luzon, Rizal Province, Alabang (Merino collection): Nueva 
Vizcaya Province, Bayombong. Basilan (Osborn collection). 

This species was originally described by Distant from Bengal, 
and is now reported for the first time from the Philippines where 
it may be of wide distribution. 

Genus ROXASELLA novum 

Type, R. camusi Bp. nov. 

Body oblong; vertex produced in front, slightly longer than 
one-half the distance between eyes, flat, finely diagonally striated; 
face dilated, depressed at base, antenna: located in impressions 
at base of cheek between eyes and space below base of frons; 
ocelli situated at apex of vertex, close to eyeB and above the 
sulcated area of antennal base; pronotum transverse, distinctly 
quadrilateral, anterior margin rounded, slightly produced to be¬ 
tween eyes, sides short and oblique; posterior margin slightly 
arcuated, two-thirds of posterior area roughly striated, anterior 
third slightly irregularly elevated; acutellum triangular, slightly 
broader than long; tegmina extending beyond tip of abdomen, 
venation similar to that of Selenocephalus. Closely related to- 
Selenocephalus, differing mainly in shape of vertex, which in 
Selenocephalm is broadly rounded at the apex, and about one- 
half as long as half of distance between eyes, and the shape of 
pronotum which is rounded on anterior margin, and slightly 
more arcuated at posterior margin, and with the shallower exca¬ 
vation of cheek at base of antennse. 

LUZON, Laguna Province, Mount Maquiling. There are speci¬ 
mens of this genus in the Baker collection from Borneo and 
Singapore. 

This genus is erected in honor of Dr. Manuel L. Roxas, chair¬ 
man of the National Research Council, because of his interest in 
insect control. 
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ROSABELLA CAMU8I an 

Female, length, about 7.25 millimeters; male, length, about 7. 

Vertex brown, with a narrow ochraceous band at extreme an¬ 
terior margin, preceded by a fuscous band two and two-thirds 
times as long as distance between the eyes; ocelli at apex of 
vertex just above and close to eyes; eyes fuscous; face ochra¬ 
ceous ; base of frons rounded with fuscous band, a deep excavated 
part above cheek, between base of frons and eyes, where antenna 
are located, clypeus narrower at base; pronotum brown, roughly 
and transversely striate at posterior two-thirds, scutellum trian¬ 
gular, slightly wider than long, anterior portion brown, posterior 
angle ochraceous; tegmina semitransparent pale brown, long 
veins brown, crimson bands on commissural region, on daval- 
suture region, and on costal and first apical cells; pectoral and 
abdominal regions ochraceous with a light brown tinge, posterior 
legs spinulose and regularly marked with brown; last ventral 
segment longitudinally carinate, protruding slightly at center. 

Luzon, Laguna Province, Los Banos (holotype, S. Gonzales; 
allotype, Baker collection, U. S. N. M.). 

This species is named for Mr. Jose S. Camus, ex-director of 
the Bureau of Plant Industry and now undersecretary of the 
Department of Agriculture and Commerce, in recognition of his 
interest in promoting entomological work in this bureau. 

BOXABELLA LO8BAB0SA ap Ml. 

Female, length, 8 millimeters; male, length, 7. 

Light brown, with fuscous markings on vertex, pronotum, 
scutellum, commissural region of the clavus, and last third (api¬ 
cal region) of tegmina; venation golden yellow. 

Vertex with ochraceous marginal stripe preceded by fuscous 
band, separated at the middle, anterior half of the vertex ochra¬ 
ceous; posterior two-thirds of pronotum finely, transversely 
striate and finely punctate; scutellum ochraceous with brown 
markings on central, lateral, and apical portions; face ochraceous 
with fuscous marks on basal margin of frons bordering apex 
of vertex; sternal region dark brown; venter ochraceous with 
brownish tinge; tegmina ochraceous with fuscous blotches on 
upper portion of two outer apical cells, and the tip of the wing 
cover. 

Luzon, Laguna Province, Los Bafios (type, Baker collection, 
U. S. N. M.); Mindanao, Surigao, Lanao, Zamboanga (para- 
types) . The paratypes are slightly darker brownish. 
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Genoa OMANELLA novum 

Type, O. barberi sp. nov. 

Vertex depressed, slightly produced in front, rounded, slightly, 
transversely sulcate and reflexed at apex, about one-third as 
long as distance around posterior margins of eyeB; ocelli ochra- 
ceous, on the apex of vertex, distance from eye to ocellus one- 
fourth the distance between ocelli; general shape of frons some¬ 
what triangular, broad at base and tapering towards clypeus. 
Clypeus elongate, broader at apex than at base. Shape and 
sculpture of pronotum and scutellum, the position and venation 
of tegmina similar to that of RoxaseUa, except that the flrst apical 
cell is smaller than the flrst anteapical, while that of RoxaseUa 
is equal in size to the first anteapical. The main difference from 
RoxaseUa, however, is in the size and Bhape of the vertex. The 
location of the ocelli is immediately above the eyes in RoxaseUa, 
and the antennal pit is shallower in this genus than in RoxaseUa. 
The pronotum is less sculptured in OmaneUa. The ovipositor 
and pygofer of this genus are long and slender; the ovipositor 
greatly exceeds the pygofer. 

The genus is named in honor of Mr. Paul W. Oman, taxonomist 
in charge of auchenorhynchous Homoptera in the United States 
National Museum, whose valuable assistance and timely sug¬ 
gestions to the writer in the preparation of this paper are very 
much appreciated. 

OMANELLA BAKBKKI wp. HT. 

Female, length, including tegmina, 6 millimeters; male, length, 
including tegmina, 5.5. 

Body ochraceous, vertex and pronotum slightly greenish ochra- 
ceoue, each dorsal segment of abdomen with brown bands. 
Vertex greenish ochraceouB with four black spots in a row near 
apex and two at posterior margin, distance between ocellus and 
eye almost one-third that of distance between ocelli themselves; 
pronotum greenish ochraceous, rounded anteriorly, slightly sin¬ 
uate posteriorly, two-thirds posterior area finely punctate and 
striate, six dark spots at middle (three on each lateral side) ; 
scutellum ochraceous, with an oblique faint brown patch on each 
anterolateral angle, posterior angle differentiated by a transverse 
suIcub, finely striate, and with a brown dot on each lateral side; 
tegmina greenish amber, wing veins transparent amber, with 
a piceous marking on the ends of the outer and inner claval veins, 
and the claval suture at the point of union with the vein bound- 
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ins: the commissural region, and brownish markings on veins 
practically in all angles of every cell; pectus, legs, and abdomen 
ochraceous, last ventral segment in male truncate, with two 
smoky semitransparent markings near middle; last ventral seg¬ 
ment of female slightly notched at center, abdomen greatly taper¬ 
ing, ovipositor long, pointed, and distended far beyond pygofer, 
reaching almost to tips of tegmina. 

The species is named for Mr. H. G. Barber, taxonomist in 
charge of the Hemiptera-Heteroptera in the United States Na¬ 
tional Museum. 

Mindanao, Zamboanga. Basilan (type, Baker collection, 
United States National Museum). 

OUANELLA PH1UPPINA »p. not. 

Female, length, 8 millimeters; male, length, 6.5. 

Olive-green, face greenish ochraceous, pectoral and ventral 
regions greenish gray, prosternal region with black blotches. 
Vertex rounded, about one-fourth as long as distance between 
eyes, which are orange above and dark below, with two confluent 
orange spots occupying practically the whole frontal half of 
vertex, three distinct black dots on midsection; frons abruptly 
tapering towards the clypeal suture; clypeus narrowest at su¬ 
ture, abruptly enlarging towards apex; face greenish yellow; 
front tibiae orange; the two posterior with an orange blotch 
near femora; pronotum slightly wider than long, olive-green, 
with two small orange spots at middle of anterior margin, two 
large orange spots on midsection of pronotum, and one small 
orange spot on each lateral side; scutellum lighter green, with 
two orange blotches on each of the anterior angles; two on mid¬ 
dle of lateral side, and one at apex of posterior angle; tegmina 
coriaceous smoky hyaline, wing veins testaceous, with orange 
stripes on commissural region, an orange spot on each humeral 
angle, and an orange stripe along costal vein. 

This is one of Baker’s manuscript species the type of which 
is labeled Selanocepholvs philippinensis sp. nov. in the Baker 
collection. It differs from the type of Selanocephalus in the gen¬ 
eral shape of the face, the shape and sulca of the vertex, the 
shape of the pronotum, and the folding of the tegmina. The 
robust posterior tibia, which is slightly compressed and densely 
spinulose, one of the outstanding characteristics of Selanocepha¬ 
lus, is not present in this species. 

Mindanao, Zamboanga (type, Baker collection, U. S. N. M.). 
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0MANILLA JOHNSON1 a*. Hr. 

Female, from middle of vertex to tip of ovipositor, 9.6 mil* 
limeters; male, from middle of vertex to tip of tegmina, 8. 

Greenish ochraceous dorsad, and ochraceous ventrad, sides 
of body brown with a narrow pale ochraceous band on the pos¬ 
terior side of each abdominal segment; vertex with four black 
spots in a row, on depressed portion near apex, and two on 
posterior side, one*third of the distance from the eye to the 
distance between the spots; ocelli on the margin of vertex ochra¬ 
ceous. Pronotum, scutellum, and tegmina with the same color 
and markings as those of O. barberi, but the claval suture more 
golden in color. Very close to 0. barberi, but larger. Last ven¬ 
tral segment of male a little rounded in front; ovipositor slenderer 
and relatively longer than that of 0. barberi . The sheath pro¬ 
jecting beyond the tips of tegmina. 

I take pleasure in naming this beautiful species for MiBS Do¬ 
rothy Johnson, graduate assistant of the Ohio Biological Survey, 
whose assistance was gratefully received during the early part 
of this work. 

Mindanao, Zamboanga. Basilan (type and paratypes. Baker 
collection, U. S. N. M.). 

Genus PARABOLOCRATUS Uhler 

Parabolocratu* Uhler, Proc. U. S. Nat. Mur. 19 (1896) 291. 

Parabolopona. Matsumura, Coll. Agr Hokuku Imp. Umv. Pub. 4 
(1912). 

Type, P. guttatus Uhler. 

Probable distribution: Oriental. 

This genus was erected by Uhler, but later Matsumura 88 gave 
it the name Parabolopona . 

Elongate, Blender; vertex almost as long as wide, triangularly 
rounded in front, a little expanded at the margin between the 
middle and the eyes, the margin a little upturned; eyes blunt, 
triangularly elongated; ocelli at apex of vertex immediately after 
the eyes and above the antennae; pronotum transverse, anterior 
margin rounded, the lateral obliquely rounded, and the posterior 
gradually concave, almost as long as vertex which is longer than 
scutellum, surface finely wrinkled; scutellum with surface finely 
wrinkled, broader than long, the posterior angle separated by 
an arcuated suture; tegmina long, slender, and tapering, with 
four apical cells. 

“CoIL Agr. Hokuku Imp. Uaiv. Pub. 4 (1912). 
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This genus is here reported from the Philippines for the first 
time. 

PAKABOLOC&ATUS GUTTATUS Uhtar. 

Paraboloeratus guttatus UHUffl, Proc. U. S. Nat. Mus. 19 (1896) 291. 

Parabolopona guttatus Matsu muba, Coll. Agr. Hokuku Imp. Unlv. 
Pub. 4 (1912); 6.000 Illustrated Insects of Japan-Empire (1931). 

Length to tip of wing covers, 6 to 7 millimeters; width of 
pronotum, 2. 

Elongated, bright pea-green, polished. Head almost as long as wide; 
angularly rounded in front, the subacute apex a little upturned; eyes 
brown, long, bluntly angular on the inner side, the depressed middle crossed 
by two impressed lines, and a very slender impressed line on the middle; 
antenrue very long and slender, yellow from base to middle, brown from 
thence to tip. Pronotum short, sublunate, with the lateral ends diagonal 
and moderately rounded, the surface very finely wrinkled. Sternum and 
legs paler, the femora with some black specks, the tibi» dotted with black 
and with black spines. Wing covers wedge-shaped when closed, a little 
tinged with yellow above the margin of the clavus marked with two black, 
small spots, one of which is on the apex, apical ends of membrane with two 
or three black traces, the surface highly polished.—U hlcr, loc. cit. 

LUZON, Mountain Province, Haight's Place (Osborn collec¬ 
tion) ; Baguio (Baker collection, U. S. N. M.). 

Genas KRISNA KirkmWj 

Stva Spinola, Mem. di Matem. e di Fis. Soc. Ital. Modena (1852) 
167; StAi* Hem. Afr. 4 (1866) 112; Signoret, Ann. Soc. Ent. Fr 
(1880) 197; Atkinson, Journ. As. Soc. Bengal 54 (1885) 107, 
Melichab, Horn. Fauna Ceylon (1903) 167, nom. praeocc. 

Krisna Kiekaldy, Entomologist 33 (1900) 243, nom. nov.; Distant, 
Fauna Brit. Ind Rhynch. 4 (1908) 297. 

Eogypona KlBKALDY, Entomologist 34 (1901) 38. 

Type, K. etrigicoUis (Spinola). 

Distribution: Ethiopian and Oriental Regions. 

Body oblong, somewhat depressed, above slightly convex; vertex narrower 
than the pronotum, short, rounded anteriorly or obtusely subangularly 
rounded, anterior margin somewhat acute but not foliaceous, vertex hori¬ 
zontal, flat, about twice as broad as the eyes; face dilated, frons and 
clypeus somewhat fiat; frons longer than broad; clypeus spatuliform; 
genm broad with the angle more or less angular and more or less emar¬ 
gins tc ; ocelli placed at the eyes on the anterior margin of the head; 
pronotum transverse, anteriorly narrowed, twice as broad as long slightly 
rounded at anterior margin, almost straight before the scutellum, lateral 
margins acute, scutellum triangular, a little broader than long; tegmma 
barely extending beyond the abdominal apex, apically narrow, irregularly 
veined; legs moderate, posterior femora compressed; posterior tibia* very 
spinose—A tkinson, cited by Distant, loc. cit. 
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■BUNA 8TMG1COLLU S»ta*U- 

Aeoetphalu* ttrtmintus Walkbb, List Horn. 3 (1861) 847; SiaNOWrr, 
Ann. Soc. Ent. Fr. (1879) 88. 

Kritna itngicolUa Snnola (Siva), Mem. Mat. Fia. Soc. Modena 
(1862) 167; Sionobet, Ann. Soc. Ent Fr. (1880) 198, pi. 0, fig 64; 
Atkinson, Journ As. Soc. Bengal 64 (1886) 108; Kibk aijy 
(Kritna), Entomologist 33 (1900) 243; Bierhan (Siva), Notes 
Leyd. Mu*. 29 (1907) 166; Distant, Fauna Brit. Ind. Rhynch. 4 
(1908) 297-298, fig. 189, MiUCHAr, Notes Leyd. Mu*. 36 (1013) 
181, Java. 

Bythoteopu ts te»taceou» Walkbb, Journ Linn. Soc. Zool. 1 (1867) 178. 

Bytkoteopua tndieatua Walkbb, List Horn. Suppl. (1858) 266. 

Selenoeepkalua costalit StAl, Freg. Eug. Resa Ins. (1869) 290; (Stva), 
Ann. Soc. Ent. Fr. (1864) 66; Ofv. Vet-Akad. F6rh (1870) 786. 

Length, including tegmina, 10.5 to 13 millimeters. 

Greenish ochraceous to pale ochraceous; vertex short, about 
half as long as distance between eyes, narrower than pronotum, 
flat, slightly impressed, front margin reflexed, a discontinuous 
arcuate fuscous fascia bordering margin from eye to eye, cross¬ 
ing them with a longitudinal suture from center of posterior 
margin to apex of vertex, pronotum transverse, anteriorly round¬ 
ed transversely and strongly striate; scutellum broad, about one 
and one-third as broad as long; tegmina with an oblique im¬ 
pression near each lateral angle, an arcuate impression near 
tegmina profusely punctated, with two small black markings at 
the apices of the clavus, anterior posterior margin from clavus 
down smoky white; posterior legs thickly decorated with stout 
spines. 

Known host, Acalypha species. 

Distant *® reported the distribution as Bengal, Kangra Valley, 
Bombay, Nilgiri Hills, Burma, Tenasserim, Malay Peninsula, 
Cambodia, Java, Borneo, Celebes, North China, Philippines. 

Luzon, Laguna Province, Los Banos, Mount Banahao: Rizal 
Province, Alabang ( Merino ): Tayabas Province, Panaon: Moun¬ 
tain Province, Trinidad (Osborn collection). Negros, Negros 
Occidental Province, La Carlota ( Merino ) Biliran (Osborn 
collection). 

KKISNA STRIATA Kirfcr. 

Kritna atnata Kirby ( Gypona ), Journ. Lmn Soc Zool. 24 (1891) 
171, Mbuchar (Siva ), Horn. Fauna Ceylon (1903) 167; Distant, 
Fauna Brit. Ind. Rhynch. 4 (1908) 298-299, fig. 190. 

Eogypona kvrbyi Kirkaldy, Entomologist 34 (1901) 39 

Length, including tegmina, about 13 millimeters. 

"Fauna Brit. Ind. Rhynch 4 (1908) 298. 
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Yellowish green, the vertex slightly more angular and more 
pointed than in the preceding species; the venation is green while 
that of the closely related 8trigicoUie is yellow. The tegminn 
are not as compact; they are more spread and rather pubescent, 
and not rugulose or punctate. 

The distribution as reported by Distant, 70 is Ceylon, Kandy, 
Maskeliya, Pundaluoya, Peradeniya, Muruwale, Gumaduwa, Ha- 
putale, Keigalle. 

Luzon, Nueva Vizcaya Province, Imugan (Osborn collection). 
Hitherto not recorded in the Philippines. 

Division TARTESSUSARIA 

To this division belong the species having the vertex about or 
more than three times broader between eyes than long, and with 
the ocelli near the anterior margin and nearer to the eyes than 
to each other. The two genera are separated by the following 
characteristics: 

Vertex and pronotum both angularly produced in front of eyes. 

Tartetiu* Stil. 

Vertex alone angularly produced in front of eyes; pronotum twice, or 

slightly more than twice, ae long as vertex.. Drabrese us St&l. 

Genus TARTESSUS Sttl 

Tartcssus StAl, Ofv. Vet.-Akad. F5rh. (186B) 156; Signoket, Ann 
Soc. Enfc Fr (1878) 347; Spangbkrg, Ofv. Vet.-Akad. F6rh. No. 9 
(1877) 8; Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 802-803 

Type, T. ferrugmeus Walker. 

Distribution; Eastern British India, Malay Peninsula and 
Archipelago. 

Body oblong; vertex broad, short, in front of eyes strongly angularly 
roundly produced, shorter or narrower at apex; head beneath strongly 
redinated, face moderately flattened, a little narrowed posteriorly; eyes 
large, oblique; ocelli placed on margin of vertex near eyes; pronotum large, 
anteriorly very strongly, roundly, and subangularly produced; acutellum 
longer than broad, about as long as pronotum; tegminn oblong, apex some¬ 
what valvate, apical cells live; posterior densely spinulose— Distant, 
loc. ctt. 


TARTKSSUB rERRUGINXUS Walter. 

Tarteasus ferrugintut WALKKH (Bythoscopua ), List Horn. 3 (1861) 
866-866; StAl (TaHeaaua), Ofv. Vet.-Akad. F6rh. (1870) 788; 
Spanqbebo, Ofv. Vet.-Akad. Fdrh. No. 9 (1877) 7; Sionomt, Ann. 
Soc. Ent. Fr. (1880) 866; Distant, Fauna Brit. Ind. Rhynch. 4 
(1908) 808, fig. 198; Banks, Philip. Journ. Sci. 5 D * (1909) 668; 
Melichar, Notes Leyd. Mus. 36 (1918) 181. 

"Tom. cit 299. 
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Bytkoscopus malayus StAl, Freg. Eug. Resa In#. (1859) 290. B. War- 
ouatus, unilineatus, uni fascia Walker MS.; StAl ( Tartessus ), Ofv 
Vet-Akad. F8rh. (1805) 156; SlGNORET, Ann. Soc. Ent 1880) 157. 

Female, length, including tegmina, 10 millimeters; male, 8. 

Tawny, rather narrow, tapering from the head to the tip of the abdo¬ 
men; head minutely punctured, very short, conical, a little broader than 
the chest, black along the fore border, extremely concave behind crown, 
extremely short in the middle where its length is not one-tenth of its 
breadth, rather broader on each side; under side transversely striated, 
across scutcheon minutely punctured, having on each side of the fore 
border a triangular compartment, which is partly smooth, partly slightly 
striated; breast partly black on each side; abdomen black; hind borders 
of the segment tawny; veins of the forewings few, black, excepting those 
along the hind border; hind wings gray.— Walker, List Horn. 3 (1851) 
865-866. 

This species was originally described from Java, and its dis¬ 
tribution is given by Distant T1 as Tenasserim, Malay Peninsula; 
Perak, Malacca, Java, Mysol, and Japan. Banks V1 made the 
first Philippine record. The available material indicates that 
the species is present all over the Philippines. Known host plant, 
mango. 

TAKTKBSUS MALATUS SOI. 

Tarts ssus malayus StAl, Preg. Eug Rena Ins. 290; Ofv. Vet.-Akad. 
FSrh. (1866) 166. 

Tartessus ferrugineus StAl, ttfv. Vat-Akad. FSrh. (1870) 738; Spang- 
BKRG, (Jfv. Vet-Aksd. Forh. No 9 (1877) 7; Sionoret, Essai sur 
les Jassides (1878) 857-858, pi. 9e, flg 82. 

Length, including tegmina, as in ferrugineus, 8 to 10 milli¬ 
meters. 

This species was described by StAl in 1859, who in 1870 con¬ 
sidered it to be a synonym of T. ferrugineus Walker. However, 
Signoret 78 considered it a distinct species. It is very similar 
to ferrugineus in size and color, with certain slight differences 
of coloration of the tegmina and venation, features that, how¬ 
ever, are not very constant. For example, the black band on 
the costal area is sometimes absent in ferrugineus. The vena¬ 
tion in malayus, which is black or piceous, is also found on at 
least the lateral area of ferrugineus. The main difference is the 
presence of the double arcuate marginal black bands on the upper 
region of the frons in this species, instead of the single arcuate 

" Fauna Brit Ind. Rhyncfa. 4 (1908) 303. 

” Philip. Joura. Sci. { D 4 (1909) 663. 

* Essai sur les Jassides (1878) 357-368. 
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marginal black band between the eyes, which sometimes is even 
absent. 

Vertex and pronotum yellowish brown, vertex finely punctate, 
pronotum transversely striate; scutellum amber brown, quite 
long, about one and one-half times as long as wide; tegmina 
bronzy brown, veins black or fuscous, costal area black; face 
with double marginal black bands on the upper region of face. 
In some males these markings are even more accentuated by a 
longitudinal median band which is continuous to the clypeus. 
In others only certain black markings on the clypeus and lora 
are present; lateral margins of sternum with a black area. 

Distribution: Malacca, Philippines, and Formosa. 

LUZON. Mindoro. Basilan. (Osborn collection). One speci¬ 
men has been taken in Formosa. 1 believe that this species is 
as widely distributed as T. ferrugineus. 

TABTHWtm PIKBER1 StAL 

Tarteavua fieberi StAl, ttfv Vet-Akad. FOrh. (1866) 166; (1870) 738; 
Spanqberg, Ofv. Vet.-Akad. FOrh. No. 9 (1877) 9; SioNonsr, Essai 
aur lea Jaaaidea (1878) 869-380; Banks, Philip. Journ Sci. § D 5 
(1910) 61. 

Female, length, including tegmina, 12 millimeters; male, 10. 

Vertex chestnut-brown, pronotum black, with a short brown 
stripe below the eyes, and faint, narrow, brown lateral and 
posterior marginal stripe, transversely striated; scutellum black, 
minutely shagreened, except a small lateral triangle which is 
smooth, about one and one-half times as long as broad, marginal 
angle pointed, with brown margin, an inverted median anchor¬ 
shaped impression on the scutellum; tegmina chestnut-brown 
with piceous or fuscous venation; black band within the costal 
area as in the two preceding species; eyes and ocelli brown; 
black arcuated line below apex of vertex, frons, lora, clypeus, and 
anterior half of cheek black; the rest of the face golden brown; 
legs brown, except posterior femora which are black; hind tibia 
spinulose. 

Distribution, according to Signoret, 74 Mysol and Philippines. 

Luzon, Bataan Province, Limay (Osborn collection); Laguna 
Province, Mount Banahao ( Merino) . Mindanao, Lanao Prov¬ 
ince, Mumungan: Surigao Province, Surigao. Samar, Catba- 
logan. Biliran. Basilan. These records indicate that this 
species is as widely distributed in the Philippines as either of 
the two preceding species. 


" Op. cit. 369-360. 
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Gena DRABESCUS SU1 

Drabracus StAl, tifv. Vet-Akad. Ffirh. (1870) 738; Distant, Fauna 
Brit. Ind. Rhynch. 4 (1908) 304. 

Type, D. remotue Walker, from the Philippines. 

Distribution: India, Malaya. 

Ocelli remote from the eyes, almost more bo than the antenna*; anterior 
tibia above broadly subaulcate; superior margin of the anterior tibiae 
distinctly dilated (StAl). Vertex broadly transverse, short, moderately 
concave, the anterior margin ridged; head beneath much broader than 
long, the face a little longer than broad, somewhat flat; pronotum trans* 
\erse, much broader than long, anterior margin convex; scutellum large, 
broad, su bin angular; tegmina with four large distinct apical cells divided 
by smooth veins, the remaining venation punctate.—D istant, loe. cit 

DRABESCUS REMOTU8 (Walkar). 

Drabeacua remotna Walker {Bythoacopus), Cat. Horn. Ins. Suppl 32 
(1861) 866; Distant, Fauna Brit. Ind. Rhynch 4 (1908) 304. 

Bythoacopu* ater Walker, Cat. Horn. Ins. Suppl 43 (1851) 871; 
StAl (i Selcnocephalua, subgenus Drabeacua ), 6fv. Vet-Akad. Ffirh. 
(1870) 738; SlONORET, Easai sur les Jassides (1870) 208. 

Female, length, including tegmina, 10 millimeters; male, 8. 

Pale ferrugineus, mottled with fuscous. Vertex broadly trans¬ 
verse, very short, about one-fifth as long as wide, slightly con¬ 
cave in front; pronotum transversely rounded anteriorly and 
broadly concave posteriorly, deeply, transversely striated; scu¬ 
tellum large, as long as wide; tegmina leathery, hyaline, poste¬ 
rior portion folded in almost perpendicularly, venation punctate, 
posterior fourth smooth-veined, distinctly four apical cells. 

Distribution: Philippines. 

LUZON, Laguna Province, Mount Banahao ( Merino ) : Nueva 
Viscaya Province, Imugan: Mountain Province, Haight's Place. 
Mindanao, Surigao. Biliran (Osborn collection). This spe¬ 
cies is widely distributed in the Islands. 

Division JASSUSARIA 

The insects of this division are easily recognized by the non- 
laterally ridged and nondiscally foveate or excavate vertex, the 
lateral margins more or less obliquely, basally narrowed at inner 
margins of the eyes. Jossvs is the only genus determined. 

Genus JASSUS Fabric! ■■ 

Jaaana Fabricius, Sust. Rhyng. (1803) 85. 

Coelidia GnxufAR, Mag. d. Ent. 4 (1821) 38 and 75. 

Deridna Walker, List. Horn. Suppl. (1868) 319 

Type, /. nervosus Fabricius. 

Distribution: Cosmopolitan. 
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Body oblong, vertex obtuse, longer than width between the 
eyes, narrower than pronotum, narrow at margin between eyes, 
then gradually broadened above; pronotum short, greatly trans- 
versed, shorter than the scutellum; scutellum large, narrower 
than long; tegmina apically margined with five apical cellB, but 
no anteapical; vertex with eyes narrower than pronotum, face 
widened downward; clypeus greatly broadened at base. 

JASBITS CONSPERSUS SOL 

Coelidia tparsa StAl, Ofv, Vet.-Akad. Fdrfa. (1854) 264; F ng. Bug. 
Reaa Ins. (1859) 290-816. 

Janxus contpcrsut StJLl, Hem. Ins. Philip. (1870) 736; Spanobero, 
Ofv. Vet.-Akad. F6rh. No. 8 (1878) 25; Melichar, Notes Leyd. Mus. 
36 (1913) 133; Baker, Philip. Journ Sci $ D 10 (1915) 65-56. 

Female, length, including tegmina, 9.25 millimeters; male, 8. 

This species is brown to fuscous and well marked by yellow 
spots; vertex slightly longer than width between eyes, with two 
light brown carinate plates running longitudinally, separated 
by median groove, narrower at the posterior margin; frons yel¬ 
lowish with reddish lateral stripes at the clypeus strongly broad¬ 
ened apically; upper tip of lora acute; hind margin of last 
ventral segment of female subtruncate at center and somewhat 
sinuate at sides. 

Habitat; Luzon, Philippine Islands. 

Luzon, Laguna Province, Los Bafios: Rizal Province, Alabang 
(1 female and 3 males). 

JASSUS MINDANAOBN8I8 «p. ur. 

Female, length, including tegmina, about 10 millimeters. 

Greenish ochraceous, quite close to /. ccmspersus. Vertex 
greenish brown, longer than distance between eyes; ocelli brown; 
eyes fuscous; pronotum fuscous, thickly covered with greenish 
ochraceous granules. Scutellum subequilateral, light amber 
brown, with two broad fuscous areas on center of scutellum 
equidistant from lateral and basal margins, and thickly covered 
with greenish ochraceous granules; face greenish ochraceous; 
frons about twice as long as broad between Hie eyes, dimly, 
laterally striate with short, greenish, perpendicular lines; mar¬ 
gined above with narrow, longitudinal, greenish fascia between 
eyes and frons; cheeks and clypeus greenish ocher; body beneath 
abdomen fuscous; venter ochraceous, except the center of last 
segment and ovipositor, which are fuscous; thorax stramineous, 
two anterior legs ochraceous brown; anterior claws brown and 
the two last pairs fuscous; the posterior legs stramineous, armed 
with large fuscous spurs. 
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This 'specieB is quite similar in the contours of the parts of 
the body to J. conspereus. The greatest difference is in the last 
ventral segment of the female genitalia, that of conapersus being 
sinuate at the side and truncate at the center, while that of Jas- 
ttus mindanaoensis is slightly Insinuate. This species is slightly 
larger than J. conaperaua. 

Mindanao, Butuan ( Pablo S. Soriano; type in my collection). 

Division ATHYS ANUS ARIA 

This division of cicadellids is distinguished by the three ante* 
apical areoles, the outer branch of the first sector of the elytra 
with two forks; the vertex only half as long as, or less than, 
the width between the eyes; face not longer than the breadth be¬ 
tween the bases of antennae. 

The only forms described are species of Athymnus, and its 
subgenus Stirellus, erected by Osborn and Ball TS and later raised 
to the category of a genus. 

Genoa ATHYSANUS Borrariater 

Athytanun Burmeibter, Gen. Ins. 1-14 Subg. 2 (1840); Edwakds, 
Trans. Ent Soc. Lond. (1888) 35; Van Duzcb, Trans. Am. Ent, 
Soc. 19 (1892) 299; MU.ICHAB, Horn. Fauna Ceylon (1903) 182; 
Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 343. 

Type, A. arycntatux Pabricius, a Palsearctic species. 

Distribution: General. 

Robust; vertex with the eyes wider than the pronotum, ob¬ 
tusely produced, convex above, ocelli at apex of vertex, near 
eyes; frons, dypeus, and cheek wider at their bases; cheek 
reaches clypeus at end; pronotum transverse; tegmina overlap 
at apex, appendix well developed. 

ATHTSANU8 ATKINBONI Diitaat. 

Athyianus atkinsom Distant, Fauna Bnt. Ind. Rhynch. 4 (1908) 345. 

Length, including tegmina, 4.5 millimeters. 

Smoky ochraceous, vertex triangularly produced, two fuscous 
markings below ocelli; a black fascia on vertex between eyeB; 
a fine furrow or median sulcus from fascia to posterior margin 
of vertex. Frons tumid, almost as broad as long, with trans¬ 
verse brown strice; cheeks abruptly impressed between eyes; 
pronotum dark grayish with anterior lateral margin ochraceous; 
posterior lateral margin with a narrow ochraceous line; scutel- 
lum ochraceous, with three discernible rectangular brown mark- 

” Ohio Naturalist 2 (1902) 25, 250 

liu—i 
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ings on anterior margin, and one on apical angle ; two dark 
spots below apex of vertex; face with short transverse striae; 
body beneath ochraceous, anterior half of each abdominal seg¬ 
ment dark brown; tegmina grayish subhyaline; veins pale brown¬ 
ish; hind femora with oblique whitish striae. 

Luzon, Rizal Province, Alabang. 

Genoa STIRELLUS Osborn and Ball 
Stirellus Osborn and Ball, Ohio Naturalist 2 (1002) 250 (aubgenus). 

Type, Athysanus ( Stirellus ) bicolor Van Duzee. 

Head about aa wide as pronotum, vertex narrow, rarely aa wide as the 
long diameter of an eye, usually longer than its basal width. Front in¬ 
flated, almost touching eyes above; vertex and front produced into a long, 
conical point, their margins indistinct. Elytra narrow, about aa long as the 
abdomen; venation as m Athytanut, regular.— Osborn and Ball, loc. cit. 

STIRELLUS NIGRIPECTU8 n>. ut. 

Male, length, including tegmina, 2.5 millimeters; female, 3. 

Vertex, pronotum, Bcutellum, and frons greenish yellow; teg¬ 
mina smoky gray, legs ochraceous; pectus and venter black, 
except last ventral segment and anal plates pale ochraceous. 
Vertex angularly produced, pointed, almost as wide as long; 
ocelli at the apex of vertex, just above eyes, piceous; eyes black; 
frons light brown with ochraceous transverse strise; clypeus 
small; almost perpendicular; pronotum transverse, shorter than 
length of vertex, rounded anteriorly with two faint, parallel, 
transverse, dark grayish lines; scutelium small, broader than 
long, with one green spot on each basal angle; a transverse suture 
on middle; venation milky white; last ventral segment almost 
truncate, pale ochraceous; pygofer profusely bristled. 

Luzon, Rizal Province, Alabang (types and paratypes in my 
collection): Manila (paratypes, Osborn collection). 

The species described herewith was collected from Alabang, 
Luzon. Professor Osborn’s specimens, which were determined 
later, are from Manila. 

Division THAMNOTETT1XARIA 

This division of cicadellids differs from Athysanusaria in the 
proportion of the face, which is longer than broad, while that 
of Athysanusaria is not longer than broad. 

In this group, Nephotettix Matsumura and Eutettix Van Duzee 
are the representatives studied. The genus Nephotettix is sep¬ 
arated from other genera of this division by the following 
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synoptic characters: Breadth of vertex between eyes considerably 
shorter than length of pronotum and scutellum together* Cly~ 
peus broadest at base* 

Distant’s T0 description of N. bipunctatus tallies with the above 
description. 

Genus NEPHOTETTIX Matsumura 

Nepkotettix Matsumura, Termfaz. Ffizetek 26 (1902) 378; Meuchab, 
Horn. Fauna Ceylon (1903) 192; Distant, Fauna Bnt Ind. Rhynch. 
4 (1908) 359. 

Type, N. eincticeps Matsumura, from Japan. 

Distribution: Eastern Palaearctic, Ethiopian, Oriental, Mala* 
yan, and Australian Regions. 

Body narrow, compressed, vertex short, m front broadly rounded, union 
of vertex to front rounded, a transverse furrow rather near front margin 
running from one eye to the other, frontal margin rather upeurved, the 
disk of vertex arched; ocelli at union of vertex to front, not close to eyes 
and on the inside of the suture of the face and cheeks; face broad as 
long or shorter than the width of the cheek-angles, Sat, at the ocelli twice 
as broad as the clypeus, margins of the clypeus flatly curved; clypeus ex¬ 
tending beyond the margins of the cheeks, somewhat quadrangular, broadest 
at base; pronotum longer than the medial length of vertex, on posterior 
margin very flatly curved, at the sides strongly rounded; tegmina at apices 
broadly rounded off, with only one discal cell; three middle cells, the first 
of which is small, and four terminal cells, no transverse vein on clavus, 
membranal appendix rather broad; wings at apices narrowly rounded; 
venation as in Thamnotettix. — Matsumura, cited by Distant, loc. cit. 

NEPHOTETTIX APICALIS M«Ueh»l«ky 

NephoMtix aptcahs Motschulsky (Pedtops is), Etud. Ent (1859) 
110; Meuchab, Horn. Fauna Ceylon (1903) 193; Wiener Ent Zeit 
24 (1906) 303; MATSUMURA, Trans. Sapporo Nat Hist Soc. 1 
(1905) 20; Distant, Fauna Brit Ind. Rhynch. 4 (1908) 360-362. 
fig. 229; Matsumura, Insek. Zuckcrrohr Formosa 2 (1910) 1; 
Meuchab, Notes Leyd. Mus. 36 (1914) 133; Fletcher, Proc Soc 
Ent Mut. Pusa (1918) 177; Dammerman, Landbouwdierk Ofist Ind 
(1919) 170; Fletcher, Proc. Third Ent Meet Pusa 1 (1920) 275. 

Ped%op9xa ntgromaculata Motschulsky, Etud. Ent (1859) 111; Mat* 
sumura, Term6sz. Fiizetek 25 (1902) 379. 

Thamnotettix ntgropicta StAl, Ofv, Vet-Akad. F6rh. (1870) 740; 
Atkinson, Joum. As. Soc. Bengal 67 (1889) 338; Kirby, Joum. 
Linn. Soc. Zool. 25 (1891) 137. 

SeUnoeephaluB ctncticcpn Uhlsr, Proc. U. S. Nat Mus. 19 (1896) 292. 

Nepkotettix mgropicta Kirkaldy, Rep. Exp. Sta. Haw. Sugar Planters’ 
Assoc, pt 9 (1906) 333; Exp. Sta. Haw. Sugar Planters' Assoc. 
Bull. 3 (1907) 54. 

n Fauna Brit. Ind. Rhynch. 4 (1908) 359-360, fig. 228. 
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Length, including tegmina, about 4 millimeters. 

Vertex greenish virescent with black upper margin, upper 
half of frons, lora, and middle of gena black; upper and middle 
part of dypeus with a black stripe, in some the entire face black; 
a black, somewhat elongated, spot on the middle before claval 
suture and lower third of tegmina; sternum and abdomen in* 
eluding pygofer more or less black, in some only black middle 
markings on each segment. In some almost wholly black, pos¬ 
terior oral tarsi with black markings. Head as broad as pro- 
notum, vertex slightly broader than distance from middle to 
eyes. Last ventral segment somewhat rounded. 

Nephotettix apicalis has no definite zobcentric region. It is 
found in India, Ceylon, and all of the East Indies as far as the 
Philippines and Formosa. It is recorded in South and East 
Africa. In the Philippines this insect is one of the worst pests 
of rice. Occasionally it appears in great numbers during the 
later part of the rainy season and attacks young rice until the 
plants in several hundreds of hectares of paddies are completely 
destroyed. It is controlled effectively by the use of light traps. 

NKPHorrrrix bipiinctatub raWdu. 

Nephotettvx Inpvvctatu* Fabricius (Cicada ), Syst Rhyng. (1803) 
78; StAjl (Thamnotettix) , Hem. Fabr. 2 (1869) 82; Atkinson, 
Journ. As. Soc. Bengal 54 (1885) 111; Matsumura ( Nephotettix ), 
TermSsz. Fttxctek 25 (1902) 379; Distant, Fauna Brit. Ind. Rhynch. 
4 (1908) 869-300, fig. 228; FutrCHBR, Proc. Second Ent. Meet. 
Push (1918) 176; Proc. Third Ent. Meet. Puaa 1 (1920) 276. 

Length, including tegmina, about 4.to 4.5 millimeters. 

Vertex slightly broader than distance from middle to eye. 
Margin of vertex slightly convex anteriorly and depressed; entire 
dorsal side of body yellowish green, except the triangular patch 
starting from extreme edge of clavus on commissural line to 
both sides of tegmina, which is pale brown; from head to tip 
of ovipositor pale yellow and spotless, except prosternum which 
has a black marking on each side under each femur, and middle 
lower extremity of last abdominal segment. 

The coloration of the males of Nephotettix apicalis and N. 
bipunctatus figured by Distant 77 are the complete black face of 
apicalis, whereas that of bijmnetatus is black only on the basal 
parts of the frons and the lora; the absence of the arcuated 
marginal fascia on the vertex which is found in apicalis; the 
black on the pectus and venter are more intensified in bipunc- 


Tom. cit 369-361, figs. 228, 229 
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tutus, the face completely black in the latter species. The middle 
tegminal marking is only partially black, semilunar in bipune- 
tatus, and not in the form of oblique long lines as in apicalis* 
The black apical markings of bipunctatus are not as intense as 
those of apicalis. 

Nephotettix bipuTictatus is here reported for the first time 
from the Philippines; previously known from Calcutta. 

As to this leafhopper being an important potential pest, I 
shall quote Annandale’s information to Distant: 7 " 

... in Calcutta this species appears in enormous swarms in the air at 
night about the end of the rains (generally m October). Gas-lamps in 
the street have to be protected against the green fly, as it is called, to 
prevent the light being put out by the numbers the dash into it 1 have 
known over three pounds weight of dead “green flies” and other insects 
to be swept up under a couple of electric lamps in one morning 

In the Philippines this species is a more persistent pest of 
rice than N . apicalis. 

Genus EUTETTIX Van Du tec 

Eutettix Van Duzee, Psyche 6 (1892) 307; Matsumuba, Termesx. 
Fflzetek 25 (1902) 380; Kirkaldy, Exp. Sta. Haw. Sugar Planters' 
Assoc. Bull 1 (1906) 331; Bull. 3 (1907) 63; Distant, Fauna 
Bnt Ind Rhynch 4 (1908) 362; DeLong, Tenn St Bd. Ent. Bull. 
17 (1916) 66 

Type, E . lurida Van Duzee. 

Distribution: World-wide. 

Intermediate m its characters between Thamnotettix and AthyBanua 
In form the species resembles Phlepstua , being broader and stouter than 
in Thamnotettix The vertex is rounded anteriorly and more or less trans¬ 
versely impressed behind the apex; the front is nearly as wide as in Athy- 
aanua; the elytra are proportionately shorter than in Thamnotettix, and 
moderately valvnte at the apex, with one transverse nervure between the 
first and second sectors. The sides of the pronotum are shorter than in 
Tkamnotetttx and ecannate.— Van Duzee, cited by Distant, loc. cit 

EUTETTIX DISCIGUTTUS (Walker). 

Eutettix diaciguttus WALKER (Aeocephala) , Journ Linn Soc. Zool 
1 (1857) 172; Signobet (BythoBcopus), Ann. Soc. Ent. Fr. (1879) 
88; MAT8UMURA, Trans. Sapporo Nat Hist Soc 1 (1905) 20, 
Distant, Fauna Brit Ind. Rhynch. 4 (1908) 362-363, flg. 320; 
Melichar, Notes Leyd. Mub. 36 (1918) 133, Java. 

Thamnotettix aellata UHUOB, Proc, U. S. Nat Mus. 19 (1896) 294; 
Matsumuba (Eutettix) , Tcrm&z. Fiizetek 25 (1902) 381; Meu- 
char, Horn. Faun Ceylon (1903) 189; Wiener Ent Zeit. 24 (1906) 


"Torn cit 369-360 
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302; Kuucaldy, Exp. St*. Haw. Sugar Planters’ Assoc. Bull. 1 
pt. 9 (1906) 331. 

Eutettix tellatue Oshanin, Ann. Mas. Zool. St. Peters. It (1906) 
140; Matbumuba, Joum. Coll. AgT. Sapporo 5 (1914) 190. 

Female, length, including tegmina, 4 millimeters. 

Vertex greenish yellow, somewhat angularly produced, one- 
third anterior surface reflexed, tinged grayish with two close 
light brown spots, below them on the vertex two almost indis¬ 
cernible yellowish green markings; last half of vertex medially, 
longitudinally divided by a groove; two fuscous spots, one each 
between the eyes and median suture; eyes fuscous; face pale 
white; pronotum transverse, one and one-half times as long as 
vertex, sordid green to dark gray, marked with irregular fuscous 
spots; scutellum yellowish green, small, about one and one-half 
times as broad as long, the third upper lateral side with a fuscous 
spot, and a dark brown line between transverse sulca and mar¬ 
ginal angle of apex; tegmina milky white, with greenish and 
fuscous spots all over, concentrating at tips; venation light 
brown; venter and legB pale, last ventral segment centrally 
sinuated. 

Distribution: Throughout the Malayan Archipelago, Queens¬ 
land, Japan, East Africa. Hitherto not recorded from the Phil¬ 
ippines. 

Luzon, Rizal Province, Alabang. 

KUTKrriX 1IARQUEZI *». an. 

Female, length, about 8.75 millimeters. 

Vertex depressed, slightly longer than half the distance be¬ 
tween eyes, median longitudinal suture not complete, light brown 
specks between this suture and eyes, two black spots on anterior 
border, frons ochraceous with darkened area on each side; cly- 
peus wider at apex than at base; pronotum transverse, some¬ 
what stramineous, smooth with irregular dark brown markings; 
twice as long as vertex; scutellum subtriangular, wider than 
long, anterior half almost completely brown, posterior angle 
ochraceous with brown markings at center; tegmina light brown, 
with light areas on middle and posterior parts, profusely and 
irregularly marked with fuscous, two longitudinal dark blotches 
on middle of claval area, and two on middle of corium, two dis¬ 
tinct black spots on center of preinterior apical cells and two 
fuscous markings on innermost apical cells; venter dirty ochra¬ 
ceous, wing veins fuscous. 

Luzon, Laguna Province, Mount Banahao (J. Valdez; type in 
my collection). 
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This species is named for Mr. Severo Marquez, my assistant 
in plant-pest control work in the Bureau of Plant Industry, 
Manila. 

SUT8TT1X BASILAKUS ap. ntr. 

Male, length, including tegmina, 4.5 millimeters; female, 5. 

Vertex greenish ochraceous with one fuscous arcuated band on 
margin of vertex, and one fuscous transverse band connecting 
eyes, one spot at inner side of eye just above anterior margin 
of vertex; face, frons, and antennse ochraceous, the rest of face 
fuscous; pronotum finely striated and punctured, greenish ochra¬ 
ceous with dirty brownish patch on each of lateral sides; scutel- 
lum greenish ochraceous, with an olive-brown patch on each side 
of upper lateral angles; tegmina olive-brown, wide veins brnwn 
with dark spots on inner and outer claval veins, on vein of com¬ 
missural suture, on claval suture, at tip of tegmina, veins between 
first and second apical cells, and on costal and discal areas, some¬ 
times these blotches of the costal and discal are absent; body 
beneath wingB and pectoral region fuscous; venter yellowish 
ochraceous with longitudinal median fuscous line. 

Mindanao, Zamboanga. Basilan (type and paratypes, Baker 
collection, U. S. N. M.). 

EUTJSTTIX MOKUMUB «p. air. 

Female, length, including tegmina, 5.5 millimeters; male, 5. 

Almost as small as E. bosUamis but more slender and tapering, 
vertex dark ochraceous with chocolate-brown markings; prono¬ 
tum dark greenish ochraceous, greatly and roughly striated; pro¬ 
fusely marked with fuscous markings, twice as long as vertex 
and one and one-tbird as long as scutellum; scutellum yellowish 
ochraceous; claval region and middle portion clear to tip brown, 
with fuscous markings, at tip of tegmina three equidistant spots 
on commissural region, and some of veins, principally on the 
half posterior part; body beneath, face, pectus, abdomen, and 
legs greenish ochraceous. 

Mindanao, Zamboanga. Basilan (types and paratypes, 
Baker collection, U. S. N. M.). 

Division CICADULARIA 

This division of the Cicadellidfe is characterized (according to 
Van Duzee as cited by Distant 7U ) by the obsolete or nearly ob¬ 
solete outer fork, the outer branch of the first sector of the 


Tom. eit. 366. 
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elytra, and the well-rounded vertex, the middle of which is a 
little longer than the width between the eyes. 

There are five species described in this paper belonging to this 
division; one in the genus Balclutha Kirkaldy, one in Ctcadula 
Zetterstedt, and five in Agellus De Long and Davidson. 

The following key, partly adopted from Distant, 80 is formulated 
for the separation of these three genera: 

Key to the Philippine genera of the dttntfcm Cicadularia, 

a \ First two sectors of the wings coalescing before the apex, the resulting 
nervure uniting with the costa some distance before the tip of the 

wing, thus forming but two apical areoles. Balclutha Kirkaldy 

a*. First two sectors of the wings united for a greater or less distance 
but soon again separating and attaining the apex of the wing, thus 

forming three apical areoles . ... . Ctcadula Zett. 

o* The upper and lower cubital branches uniting on the middle of the 
tegmina, then separating and reuniting before the apical area, thus 
forming four apical areoles.. Agellus DeLong and Davidson 

Genus BALCLUTHA Kirkaldy 

Gnatkodus Fisber, Verb. Zool -Bot Gcs Wien 16 (1866) 604. 
Balclutha Kirkaldy, Entomologist 33 (1900) 243, nom nov.; Distant, 
Fauna Brit Ind. Rhynch. 4 (1908) 368. 

Type, B. punctata Thunberg, universally distributed. 

Body oblong, obtuse in front, much narrowed behind Crown very short, 
about one-fourth as long as pronotum, scarcely longer in the middle than 
at the sides. Elytra much longer than the abdomen, overlapping at the 
apex; outer branch of the cubital nerve obsolete; membrane very large, 
as long as inner margin of clavus; appendix large Submarginal wing- 
nerve complete; upper branch of the second wing-nerve confluent with the 
flrst, and running into the submarginal nerve as one nerve; third wing 
nerve joined to the lower branch of the second by a transverse nerve. 

—Edwards, cited by Distant, loc. cit 


BALCLUTHA GRAMINEA «p. HOT. 

Female, length, including tegmina, about 3.26 millimeters. 

Whole body green, with some yellowish green tinge. Vertex 
slightly angulate, about one-half as long as breadth between 
eyes; ocelli profusely green; eyes partly pieeous, the rest fuscous; 
face almost as broad as long, unmarked; pronotum transverse, 
almost two and one-half times as long as vertex, slightly arcuate 
in front and laterally somewhat rounded, almost truncate; behind 
almost truncate; scutellum fairly large, triangular, almost as 
long as pronotum, smooth, with triangular semihyaline markings 


Loc. cit. 
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on each of the basal angles, with an impressed transverse line 
one-third the distance from apical angle; tegmina somewhat 
broad on middle, narrowed behind, hyaline towards apex; vena¬ 
tion dark green, except that of the apex which is semitrans¬ 
parent white; pectus above and beneath green; abdomen above 
and beneath yellowish green. Near B. viridie Matsumura. 

Luzon, Manila (F. Q. Otanes, holotype in my collection). 

Genas CICADULA Zettentedt 

Cteadula Zettekbtedt, Ins. Lapp. (1838) 296. 

Macrotteles Fossa, Verh. Zool.-Bot. Gee. Wien 16 (1866) 604. 

Tkamiuu FIBBER, Verh. Zool.-Bot. Ges. Wien 16 (1866) 606. 

ZAmnoMiiK Sahlbebo, dead. (1871) 224. 

Type, C. variata Fall, a Palsearctic species, world-wide in dis¬ 
tribution. 

Cicadvla is differentiated from Balclutha by having the first 
two sectors of the wings united for a greater or less distance 
but soon again separating, thus forming three apical cells, in¬ 
stead of coalescing before the apex, with the resulting union 
of the nervure with the costa, forming only two apical cells as 
in Balclutha. 

CICADULA ABEVALOI ip. B.r. 

Female, length, including tegmina, 3.25 millimeters. 

Light greenish yellow, vertex distinctly marked with two black 
dots near posterior margin slightly nearer to eyes than to each 
other, two triangular fuscous marks on apex of vertex near eyes, 
connecting with faint marginal line; inner third of eyes piceous, 
the rest fuscous; frons striated with fuscous transverse stria;; 
pronotum with anterior third greenish yellow, the rest dark 
gray, slightly transverse, anterior and lateral sides rounded, 
posterior margin almost truncate; scutellum yellowish with two 
large acute triangular black markings on each lateral angle with 
distinct incomplete transverse groove equilateral; tegmina smoky 
hyaline, venation milky white, the outer posterior veins tinged 
with brownish; body black; ventral segments and pygofer pale 
yellow; ovipositor black; legs, especially the last tibia, thickly 
spinuled. 

Mindanao, Occidental Misamis Province, Oroquieta (P. S. 
Soriano, type in my collection). 

This species is named in honor of Isaias Arevalo, of the Bu¬ 
reau of Plant Industry, in recognition of his long and efficient 
service in the plant-pest and disease-control division. 
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Genu AGELLUS DeLonf sad DitMim 

Affelhu DeLong and Davidson, Ba.uk, Invertebrata Pacifica 1 (1608) 
1 ( Eugnathodtu ) wrong det.; DkLong and Davidbon, Ohio Journ. 
Sd. 33 (1983). 

Type, A. neglecta DeLong and Davidson. 

Distribution: Idaho, Arizona, Texas, Nebraska, Georgia, Flo* 
rida, and Colorado, in the United States; Luzon, Negros, Min¬ 
danao, and Cebu, in the Philippines. Probably of wider distri¬ 
bution. 

AgeUue was proposed by DeLong and Davidson for Eugna- 
thodue which Baker erected in 1903, citing a wrong species as 
type. Although the description was correctly based upon the 
species that Baker apparently had in mind when he described 
the genus Eugnathodue, the type specimens proved to belong to 
a species of Balclutha. Therefore, Eugnathodue Baker required 
a new name, according to opinions 14 and 16 of the International 
Code of Zodlogical Nomenclature. AgeUus is closely allied to 
Balclutha and Cicadula, but differs in the following character¬ 
istics : 

Vertex broadly rounded, slightly broader than pronotum, an¬ 
terior and posterior margins almost parallel, lateral posterior 
angle not wider than vertex. In Balclutha, inner sector of teg- 
mina not forked, two anteapical cells produced. In Cicadula, 
these first two sectors of wings united, but separated at a certain 
distance and reaching apex of wing, thus forming three apical 
areoles. In AgeUue the upper and lower cubital branches unite, 
separate, re-unite, and separate again, forming four apical cells. 

This genus is placed in the division Cicadularia, tribe Macro- 
telini, the species of which have a shorter vertex, usually rounded. 
The sdeagus, according to DeLong and Davidson,* 1 bears dorsal 
and basal protruding processes, while in Balclutha the basal 
portion is enlarged and may extend dorsally but without finger¬ 
like processes. 

A few specimens from the Philippines have been examined 
and compared with some of the type specimens of DeLong and 
Davidson at the Ohio State University. The generic character¬ 
istics of AgeUue were those of these specimens, more bo because 
the genitalia of one of them proved to be identical with the geni¬ 
talia of AgeUue neglecta, the type species of this genus. A few 
new species of AgeUue are here described. 


"Ohio Journ. Sci. 33 (1938). 
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In 1906 Kirkaldy M described specimens of leafhoppers col¬ 
lected by Koebele and Perkins from the Viti Isles of the Fiji 
group, for which he erected the genus Neeoeteles, the type spe¬ 
cies being N. hebe. In hiB description Kirkaldy did not give 
enough detail to make his genus easily recognizable. Re merely 
stated, “allied to Macrotelee but radial is not obsolescent and the 
wing venation is different.” Then he continued to describe his 
species by merely giving the coloration and size of the insect. 
The description, however, is accompanied by a sketch of wing 
venation through which his genus may be placed. 

I have examined the type specimen of this genus {Nesostelee ), 
in the United States National Museum, and it Beems that Agellus 
and Ncsoateles are the same thing. However, because of lack of 
specimens for the study of the genitalia and the wing venation 
I do not venture to unite them. 

AGKLLUB NEGLECT A D*Lon« and DnUMa. 

Eugnathodus abdominalia BATTPt, In vertebra ta Pacifica 1 (1903) 1. 

AgeUua neglccta DxLong and Davidson (Eugnathodus), Ohio Joum. 

Sci. 33 (1933) 65-66. 

Male, length, about 3 millimeters. 

Vertex rounded, one-fourth as long as distance between eyes, 
median longitudinal groove grayish brown, two dark spots below 
ocelli; ocelli ochraceous at apex; frons rectangular, margined 
by green stripes and transversely striated by brown strife; cly- 
peus narrow, rectangular; cheek and lora pale ochraceous; eyes 
blood red; pronotum transverse, twice as long as vertex, rounded 
anteriorly, truncate at posterior end, grayish with four longi¬ 
tudinal brownish bands and one darker, grayish, longitudinal, 
median band; scutellum small, dark gray, with a longitudinal 
median band of darker gray and two brownish spots on lateral 
angles; tegmina smoky hyaline with milky-white venation; pec¬ 
tus and dorsum, as well as dorsal part of abdomen, dark; venter 
greenish, with dark markings; legs pale green, except forelegs, 
which are brownish. 

Luzon, Manila. 

Distribution: Widely distributed in the United States. It is 
here reported from the Philippines for the first time. 

AQELLU8 BUV0FA8CIATU8 ■». Mr. 

Female, length, including tegmina, 4 millimeters. 

Vertex pale yellow, about one-fourth as long as broad, rounded 
in front, with a median, longitudinal suture; ocelli red, on apex 


Exp. Sta. Haw. Sugar Planters’ Assoc. Bull. 1 pt. 9 (1906). 
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of vertex near eyes; eyes rufous; frons broad, slightly broader 
than long, triangular, tapering towards clypeus and confluent 
with vertex; clypeus narrow, rectangular; cheek greatly im¬ 
pressed under antemue between eyes and carinate edge of frons; 
pronotum slightly broader than long, about four times aa long 
as vertex and about twice length of scutellum, rounded at base 
and truncate at posterior margin, pale ochraceous; scutellum 
orange-yellow with pale yellow tinge in apical angle; visible 
bristles at base of Becond segment of antennae. Tegmina milky 
white, with hyaline veins and rufous to crimson-red, longitudinal, 
parallel fascia within cells and tegminal areas; body beneath 
with fuscous markings; pygofer milky white, thickly bristled, 
ovipositor pink; last ventral segment medially notched. 

Luzon, Rizal Province, Alabang (/. Valdez, holotype in my 
collection; paratypes, Baker collection, U. S. N. M.). 

AGBU.US PHILIPPINENS1* a». M». 

Male, length, including tegmina, 4 millimeters. 

Vertex pale ochraceous, two amber-colored spots at base near 
eyes, short median carina dividing vertex, which is three times 
as broad between eyes as long; ocelli hyaline, In margin of vertex 
near eyes; eyes blood red; frons oval, almost twice as long as 
wide; lower half of clypeus sordid, rectangular, lorse small, dis¬ 
tinctly tumid, cheeks shiny yellow, impressed, fuscosordid; pro¬ 
notum pale ochraceous, slightly transverse, about three times 
as long as vertex, rounded in front and on sides, hind margin 
almost truncate, three parallel, longitudinal, orange lines on 
center and six orange spots between these lines and sides near 
anterior margin; scutellum pale ochraceous, with yellow mark¬ 
ings on each of three angles; tegmina long, with all cells or areas 
tinged with orange-fuscous, except appendix and two inner apical 
cells which are milky white; body beneath, pectus, and legs 
ochraceous; venter pale ochraceous, except last ventral segment 
and genital sclerites, which are ochraceous; pygofer profusely 
bristled. 

This species is similar to A. rufofaeciatus, but the external 
genitalia are clearly different. The last ventral segment of the 
female in this species is broadly notched at the center, while 
that of rufofaeciatue is slightly notched. The coloration also is 
different AgeUue rufofasciatus has alternating white cells; 
tegmina pinkish red and wing veins hyaline, while in philip- 
pinensis the cells are light orange and the veins distinctly milky 
white. 
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Negros, Occidental Negros Province, La Carlota (C. T. Bvlu 
gan, type and paratypes in my collection). 

AGJKLLUa BIFASCIATUS sp. an. 

Female, length, including tegmina, about 2.3 millimeters. 

Very small species, yellowish green, vertex rounded, slightly 
obtuse on middle, about as long as width between eyes, apex 
green; face without any marking, almost as long as width be¬ 
tween eyes; eyes fuscous; pronotum about twice as long as vertex, 
anteriorly and laterally rounded, posteriorly truncate, a greenish 
brown tinge on margin of each basal angle; scutellum triangular, 
as long as broad, upper half dark gray, apical half yellow; teg¬ 
mina with reddish brown fascia on each side from upper claval 
area down to margin, first two apical cells and partly first two 
subapical cells tinged with reddish brown; body beneath, pectus, 
and legs pale green, abdomen above dark green, underneath the 
lateral sclerites yellow, rest of abdomen and genitalia green, 
entire davus dark. 

The name bifasciatus is derived from the two rainbowlike 
longitudinal fasciae on the tegmina. 

Luzon, Manila (F. Q. Otanes, holotype in my collection; para¬ 
types, Baker collection, U. S. N. M.). 

ACBLLU8 B IB IN U ATI!8 (DcLour). 

Agellut bitvnuatUM DeLong (Eugruxthodu *), Journ. Porto Rico 7 
( 1923 ) 266 - 267 . 

Male, length, including tegmina, 3 millimeters. 

Body elongate, pale green, without any marking; vertex very 
short and roundly produced, about one-fourth as long as broad, 
green, frons yellowish green, gene and lore pale green; prono¬ 
tum yellowish green, rounded in front and almost truncate at 
apex, appearing like a semicircle, about as long as broad; scutel¬ 
lum a yellowish equilateral triangle, about half as long as pro¬ 
notum; tegmina pale greenish hyaline, with white veins; body 
underneath uniformly pale green. The female is more or less 
dirty pale yellowish beneath; ocelli on margin of vertex near 
eyes rufous. 

Luzon, Manila. Mindanao, Occidental Misamis Province, Oro- 
quieta. Cebu. Mindoro. Negros. 

Widely distributed in the United States and West Indies. It 
was collected in large numbers from mango shoots and from 
grasses. This species is here reported from the Philippines for 
the first time. 
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Division DELTOCEPHALUSARIA 

In this division the leafhoppers are mostly very small, with 
the vertex more or less angularly produced in front of the eyes, 
and as long as, or longer than, the distance between the eyes. 

The genera Scaphoideus, Deltocephalus, and Xestocephalus 
were studied. Distant 8 * placed Xeatocephalue independently 
under Athysanusaria with no reason other than that its tax* 
onomic position has not been definitely settled. 

Key to the Philippine genera of the division Deltoeephalusaria 

a \ Face much longer than breadth between eyes, scutcUum large, as long 

as pronotum or slightly longer.... Scaphoideus Uhler. 

a\ Face much longer than breadth between eyes, scutellum small, shorter 

than pronotum .. .. Xestocephalus Van Dusee 

a \ Face scarcely longer than breadth between eyes. 

Deltocephalus Burmeisfcer 

Genas SCAPHOIDEUS Uhler 

Scaphoideus Uhler, Trans. Maryland Acad. Sci. (1888) 83; Pro- 
V an CHER, Pet. Faune. Ent. Can. 3 (1889) 276; Van Duzee, Trans 
Am. Ent. Soc. 19 (1892) 299; OSBORN, Journ. Cine. Soc. Nat. Hist 
19 (1900) 187 (monograph); Matbumura, Term6sz. FGzetek 25 
(1902) 383; Melichah, Horn. Fauna Ceylon (1903) 194; Distant, 
Fauna Brit. Ind. Rhynch. 4 (1908) 371-372; Osborn, Ohio Nat. 11 
(1911) 249. 

Type, S. immistus (Say). 

Distribution: Nearctic, Palsearctic, Ethiopian, Oriental, Mala¬ 
yan, and Australasian Regions. 

Head triangular, flat above, vertex almost as long as the width between 
the eyes, subacuminate at tip, the base deeply mnuated; front longer than 
wide, deltoid, with the sides near the tip moderately curved, tylus liguli- 
form; cheeks broad, curved, expanded to behind the middle of the eye, 
acutely tapering at tip and hardly enclosing the entire lora, tho lora 
diagonal, acute at each end; antenna? long and slender; pronotum sublunate, 
more curved anteriorly than ainuated posteriorly; wing-covers moderately 
narrow, longer than the abdomen, curved, valvate, the costal areole long, 
narrow, destitute of cross-veins, followed by a gradually widening ceU, 
beyond this are four apical cells of large size and mostly broad triangular 
figure; wings with the two apical middle areolea long and narrowing at 
base towards the cross-vein; abdomen moderately long and narrow.— 
Uhler, quoted by Distant, loc. cit. 

BCAPHOIDEUB MOROBUS M«llclur. 

Scaphoideus morosus Melichah, Horn. Fauna Ceylon (1903) 197, 
pL 6, fig. 14, a~d; Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 
378-374. 


Fauna Brit. Ind. Rhynch. 4 (1908) 348. 
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Female, length, including tegmina, 4.75 millimeters. 

Vertex, pronotum and scuteUum pale greyish white; vertex with a sab- 
apical transverse line and a broad fascia between the eyes brownish tes¬ 
taceous; pronotum with four longitudinal testaceous fascise (in the speci¬ 
men figured by Melichar there is an additional fascia on each side); 
scutellum with three longitudinal fascim with dark margins, the two lateral 
fasciis darker, shorter, and posteriorly angulated; body beneath and legs 
pale greyish ochraceoua; face with two anterior transversely angulated 
testaceous lines; posterior tibia spotted with piceous tegmina pale greyish 
white, the veins more or less testaceous, three dark obliquely transverse 
lines on posterior half of coastal area, a piceous spot preceded by a smaller 
white spot in central apical cell.— Distant, loc. cit. 

Originally known from Calcutta, Ceylon, Peradeniya, Point 
de GaUe, Henaratgoda, Colombo. 

Luzon, Rizal Province, Alabang (/. Valdez). 

This species is here reported from the Philippines for the 
first time. 


Genus DELTOCEPHALUS Burmeister 

Deltoovphalus Busmsistsb, Gen. Ins. 1 subg. 3 (1838); Floe, Rhyn 
Li viand. 11 (1861) 221, 223; Fieber, Verh. ZooL-Bot. Gcs. Wien 16 
(1866) 606; Edwards, Tr., Ent. Soc. London (1888) 33, 42; Van 
Dueee, Trans. Aub. Ent. Soc. 19 (1802) 209; Osborn and Ball, Iowa 
Acad. Sci. 4 (1897) 196; Melichar, Horn. Fauna Ceylon (1903) 
199; Distant, Fauna Bnt. Ind. Rhynch. 4 (1908) 380; DeLong, 
Ohio State Univ Stu, 2 (1926); OSBORN, Ohio Biol. Sur. 3 (1928) 
269. 

Type, D . ptdicarius (Fallven), a Palsearctic species. 
Distribution probably universal. 

According to Distant, M Melichar differentiates this genus as 
follows: 

Vertex pointed or obtusely angularly produced; face symmetrically hexa¬ 
gonal; pronotum broader than long; tegmina longer or slightly shorter 
than the abdomen, rounded off behind, with distinct veins usually bordered 
with brown to black; in the clavus a distinct transverse vein running from 
the outer claval vein to the claval suture. 

DELTOCEPHALUS DORSALIS Motwholakr. 

Dcltoeephalu a dorsalis Motschulsky, Etud. Ent. (1869) 114; Mkli- 
CHAK, Horn. Fauna Ceylon (1903) 200, pi. 5, fig. 13, o-d; Oshantn, 
Ann Mus. Zool. St. Petera. 11 (1906) 133; Distant, Fauna Brit. 
Ind. Rhynch. 4 (1908) 380-381, fig. 239; Matsumura, Insekten 
' Zuckerrohrs Formosa (1910) 20; Journ. Coll. Agr. Sapporo B 
(1914) 213; Distant, Fauna Brit. Ind. Rhynch 7 (191B). 

Deltooepkalus fulgurate Matsumura, Term6nz Fiizetek IS (1902 ) 391. 


Tom. cit. 380 
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Length, including tegmina, 3.6 millimeters. 

Vertex, body beneath and legs pale ochraceons; with two obscure spots 
at the transverse depression and two smaller ones near base; pronotum 
and scutellum greyish; pronotum with some very obscure darker longi¬ 
tudinal shadings; scutellum with a dark spot near each basal angle; cox» 
and abdomen beneath with some dark spots; tegmina greyish, with an 
irregular broad oblique fuscous fascia commencing near base and continued 
to daval apex, its margins are deeply notched or obtusely ungulate and 
enclose a central pale spot on claval sutures, from apex of clavus there 
is an oblique series of fuscous-brown spots and the apical cells are mar¬ 
gined with the same colour, beyond middle of costal margin is a linear 
dark spot and there are paler fuscous streaks between the veins and on 
base of claval area; face with obscure dark stnations and pale central 
spot at base.— Distant, Fauna Frit. Ind. Rhynch. 4 (1908) 380-381. 

Originally known in Bengal, Dacca, Calcutta, Ceylon, Yatiyan- 
tota, Peradeniya, Henaratgoda, Colombo, Tenaaserim, Myitta, 
Borneo, and Japan. 

Luzon, Rizal Province, Alabang ( J . Valdez ). 

This species is reported from the Philippines for the first time. 

Genus XE8TOCEPHALU8 Van Dusee 

Xestocephalue Van Duzee, Trans. Am. Ent Soc. 19 (1892) 298; 
Matsumuba, Term 6m. FQzetek 26 (1902) 402; Meuchar, Horn. 
Fauna Ceylon (1908) 206; Distant, Fauna Brit. Ind. Rhynch. 4 
(1908) 848. 

Type, X. pulicariue Van Duzee, a Nearctic species. 

Distribution: Nearctic, eastern Palearctic, Ethiopian, and 
Oriental Regions. 

Vertex tumid, rounded over the front, the ocelli placed on the 
rounded apex between the eyes, almost the same distance from 
the eyes as from each other; pronotum transverse, somewhat 
wider than head; body elongate, slightly narrower at pronotum 
than middle dorsal section of wings; tegmina without an ap¬ 
pendix with five apical and three anteapical cells. 

XESTOCEPHALUE OSBOBNI ■». an. 

Length, including tegmina, 4.26 millimeters. 

Head very much narrower than the pronotum, vertex produced 
before, with the apex subacute, rounded above, and smooth; 
frons rather broad at base, twice as long as wide; pronotum 
rounded, slightly produced in front, transverse, about twice as 
broad as long, more or less semilunar in shape, anterior margin 
truncate; scutellum triangularly transverse, about one and one- 
third times as wide as long; tegmina broad, tapering, posterior 
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lateral margin folded in, having the appearance of Makilingia 
Baker or KoUa Distant, but the broadness of the notal and ante¬ 
rior half of the body dorsal regions resembles that of Hecalua 
St&l; body beneath amber ochraceous; last ventral segment trun¬ 
cate, with a slight notch at posterior margin; pygofer long, 
slender, profusely bristled; ochraceous to amber, vertex ochra¬ 
ceous with amber mark on lateral sides; ocelli very small, placed 
on anterior edge of vertex, equidistant to each other as to the 
eyes; eyes fuscous, large, face almost rounded, amber; pectus, 
venter, and legs concolorus with face, slightly fuscous spot at 
base of each tibial spur and spinules of posterior legs; pronotum 
with two dark amber spots at anterior margin just below eyes, 
ochraceous; scutellum amber, with six Bhort, longitudinal, ochra¬ 
ceous lines at center; tegmina ochraceous, sparsely strewn with 
fuscous markings, prominent of which are one at posterior apical 
angle of clavus, one at third posterior margin, and another at 
apex of tegmina. 

Luzon, Mountain Province, Mount Polls (holotype, Osborn 
collection; type. Baker collection, U. S. N. M.). 

This species is named in honor of Prof. Herbert OBborn, a 
great teacher and entomologist, and owner of the type specimen. 

XMTOCEFBAMJB MAQU1UNGENSIB •». wn. 

Female, about 2.26 millimeters. 

A small species similar to X. pulieariue Van Duzee and X. 
guttatus Motschulsky though slightly smaller and with slightly 
darker markings than either. 

Vertex ochraceous with cross piceous markings near apex, a 
faint brown median line and four faint brown markings at base 
(two on each side of median line); frons castaneous, obtusely 
rounded, with four pale spots in arcuate arrangement on level 
with eye and two similar spots just above front clypeal suture; 
pronotum brown, longer than vertex, transverse, with two paral¬ 
lel rows of pale markings, anterior intercalated by fuscous mark¬ 
ings; vertex dark ochraceous, with a black semitriangular spot 
in basal angles, and between them five almost confluent pale 
dots; tegmina short and rounded anteriorly, brown, with pale 
transparent spots scattered all over; the three on posterior last 
half of costal area large, first spot (on middle of costal region 
of tegmina) milky white; pectus ochraceous; venter purplish 
brown and spinulose. 

Luzon, Laguna Province, Mount Maquiling (type. Baker col¬ 
lection, U. S. N. M.). 
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Division PARALtMNUSARIA 

Distant 85 gives the following characteristics of the hoppers 
under this division: 

Vertex somewhat subacutely produced in front of eyes, about or nearly 
twice as broad between eyes as long; ocelli on the anterior margin very 
near the eyes. 

Genus ALITURALI8 novnm 

AUturu* Distant (preoccupied), Fauna Brit Ind. Rhynch. 4 (1908) 
898. 

Type, A. gardineri Distant. 

This monotypic genus was erected by Distant for specimens 
taken from the Laccadive Archipelago to which he gave the name 
Aliturus gardineri. However, Distant's generic name is preoc¬ 
cupied by Aliturus Fairmaire,*® a genus of beetles. 

Vertex broad, depressed, angularly rounded in front, foveately impressed 
on each side between eyes, which are large and obliquely cover the anterior 
angles of the pronotum; ocelli indistinct near anterior margin and near 
eyes; face globose, strongly narrowed to clypens, which is slender and a 
little more than half the length of face, cheeks rounded; pronotum trans¬ 
verse, longer than vertex, lateral margins nearly straight, anterior margin 
convex, posterior margin subtruncate; acutellum broad, subtnangular, 
lateral margins shorter than breadth of basal margin, transversely im¬ 
pressed near middle; legs somewhat slender, posterior tibis longly spinu- 
lose; tegmina opaque, longer than abdomen, veins imperfectly visible. 

—Distant, loc. cit 

ALITU KALIS ALABANGEN8IS (p am 

Female, length, including tegmina, 4.5 millimeters. 

Uniformly dark fuscous, vertex broad, depressed, rounded, 
slightly angularly produced in front, slightly foveately impressed 
on each side of eyes, these being indistinctly and finely wrinkled, 
smooth at the center, anterior margin banded with a dark fus¬ 
cous, almost black fascia; ocelli stramineous, on the anterior 
margin near the eyes, and connected by a narrow gtramineous 
band; face globose, strongly narrowed towards the apex; clypeus 
small, slender, lone rounded; frons tumid with an ochraceous 
band at the base abruptly tapering towards the clypeus; cheek 
broad at base, narrow pieces connecting with the clypeus; prono¬ 
tum transverse, longer than vertex, slightly rounded anteriorly, 
truncate at base between eyes; slightly, broadly sinuate at pos¬ 
terior margin, posterior half slightly depressed and faintly 
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striate; scutellum subtriangular, slightly broader than long, 
posterior angle separated by a broadly arcuated suture, two- 
thirds posterior, profusely, faintly punctured, four ochraceous 
spots on the lateral sides; tegmina longer than abdomen, six 
pale ochraceous on the inner margin of davus close to commis¬ 
sural suture, one at basal area, three at Buprabrachial, one at 
the costal, and eight others on apical and anteapical cells. 

LUZON, Rizal Province, Alabang (/. Valdez, type and holotype 
in my collection). 

TYPHLOCYBINAE 

Members of this subfamily as described by its author “are 
readily separated from all the other subfamilies of the Jassidae 
by the four longitudinal veins defining the apical cells without 
branching, so that there are no anteapical cells, and also by the 
absence of supernumerary cells in the wings (Gillette). Teg¬ 
mina usually without appendix.” (Distant. 87 ) 

Division EMPOASCARIA 

Sectors of posterior wings ending in marginal vein; no ante¬ 
apical cells, venation most simple in the whole family; generally 
very small cicadellids, rarely over 4 millimeters long, including 
tegmina; pronotum as long as vertex or longer, except in Homo 
in which it iB shorter than vertex. 

Genoa EMPOASCA Walsh 

Empoasea Walsh, Proc. Boat Soc. Nat Hist 9 (1864) 316. 
Chloroneura Walsh, Proc. Boat Soc. Nat. Hist 9 (1864) 316 
Chioria FfEBER, Verh Zool.-Bot. Gen. Wien (1866) 608, pi. 7, tig, 26 
Kybos Fikbsr, Verh. Zool.-Bot Gea. Wien (1866) 608, pi. 7, fig. 26. 
Chlortta Fiebkr, Rev. Mag. Zool. Ill 3 (1875) 414. 

Ctcadula Kxbkaldy, Exp. Sto. Haw. Sugar Planters’ Assoc. Bull 1 
pt 9 (1906) 357. 

The recognition of species belonging to this genus is prac¬ 
tically dependent on the wing venation. The species are small 
and “usually green, sometimes yellow, red or smoky black. 
Ocelli present, elytra without appendix, wings with marginal 
vein, one apical cel). Genital valve in male wanting.” (Os¬ 
born. 88 ) 

EMPOASCA N1GROPUNCTATA •». SOT. 

Very small species, about 2 millimeters long, including teg¬ 
mina; vertex obtusely angularly produced, almost as long as 

" Fauns Bnt Ind. Rhynch. 4 (1908) 399. 

“ Ohio Biol. Sur. S (1928) 345. 
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broad between eyes, yellowish green, with two black spots on 
vertex near apex, temple and upper part of frons yellow, the 
rest greenish yellow, narrowly striated with fuscous lines; cly- 
peus piceous; ocelli not quite visible, amber-colored; pronotum 
twice as long as vertex, roundly produced, terminal angle almost 
truncate, slightly broadly sinuate; yellowish green, with dark 
gray tinge on center; scutellum concolorous with head and pro¬ 
notum, small, without markings; tegmina hyaline, with smoky 
veins; body beneath piceous, legs pale green. 

Luzon, Manila: Rizal Province, Alabang ( J. Valdez, holotype 
in my collection). 

CHECK LIST OF THE PHILIPPINE CICADELLID/B WITH THE ORIGINAL 
BIBLIOGRAPHY AND SYNONYMY* 

Family ClCAMttUPJP 
Subfamily I UcDftiNJB 

Petalocephala StAl. 

*PetcUooephala cultelhfera Walker, List Horn. 3 (1861) 823; Joura. 
Linn. Soc. ZooL 1 (1856) 98 ( Ledra ); Meluchar, Horn. Fauna 
Ceylon (1903) 143 {Ledropeie). 

Petalocephala conica Walker, List Horn. 3 (1861) 823; Distant, Fauna 
Brit Ind. Rhynch. 4 (1908) 164. 

Petalocephala punctatieerma StAl, Ofv. Vet.-AI Jid. F6rh. 27 (1870 ) 732. 
Petalocephala philippina StAl, Ofv. Vet.-Akad. F6rh. 27 (1870) 732. 
Ledra Fabricius. 

Ledra gibba Walk&R, List Horn. Ins. 3 (185 
Ledra Utvie Walker, List Horn. Ins. 3 (186 ) 827. 

Ledra unicolor Walker, List Horn. Ins 3 (L861) 819. 

Subfamily II. Bythoscopinjr 

Macropei* Lewis. 

Macropei* breakeyx sp. nov. 

Macropeim rizalx sp. nov. 

Macropei* benguctenei* sp. nov. 

Macropei* fuecovenoea sp. nov. 

Macropei* fueoopunctata sp. nov. 

Macropeie otaneri sp. nov. 

Macropet* baexlana sp. nov. 

Macropei* dapitana sp. nov. 

Macropei* davaceneis sp. nov. 

*In the preparation of this check list, I am most indebted to the un¬ 
published notes of the late Charles Fuller Baker, deposited in the United 
States National Museum. I found the notes after this list was already 
prepared from available literature and new species described in this paper. 
Many names were added to my list from Baker’s notes. An asterisk before 
a name indicates that the species is here first recorded as Philippine. 
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Idiocerue Lewis. 

Idioc4T%$ chtpeaUa LvTRmtY, Joorn. As. Soc. Bengal 57 (1880) 252; 

Baku, Philip. Journ. Sd. g D 10 (1915) 839 (Idtoacopua ). 
Idiocerue nacrcatus Baker, Philip. Journ. Sci. § D 10 (1915) 842. 
Idtocerinue Baker. 

Idiocerinue meliehari Baku, Philip. Journ. Sci. g D 10 (1916) 841-442. 
Idiocerinue bakeri sp. nov. 

Idioscopue Baker. 

Idioacopue palawancnaie Baku, Philip. Joum. Sci. g D 10 (1915) 

Idtoacopua tagalicua Baku, Philip. Journ. Sd. g D 10 (1915) 340-341. 
Ipoecopue Baker. 

Ipoacopue brcvicepa Bakjcr, Philip. Journ. Sci. § D 10 (1915 ) 322. 
Ipoacopue diatanti Baker, Philip. Journ. Sci. g D 10 (1916) 321-322. 
Ipocerue Baker. 

Ipocerue kirkaldyx Baker, Philip. Journ. Sd. g D 10 (1915) 323-824* 
Ralocha Distant. 

Balocha bueonioidee Baker, Philip. Journ. Sci. § D 10 (1916) 330. 
Bytkoecopue German 

•Bytkoacopua cklorophanus M ELI char, Horn. Fauna Ceylon (1903) 153. 
Bythoacapua maeuHpeitnU StAl, ttfv. VeL-Akad. Fdrh. 27 (1870) 740 
IMacropaie ). 

Bythoncopua teetaeeue sp. nov. 

*BytkoncopuB rubrofrontalia Distant, Fauna Bnt. Ind. Rhynch. 4 
(1908) 209, fig. 125. 

Chunra Walker. 

Ckunra niveoaparaa Let hi ERR Y, Journ. As. Soc. Bengal 58 (1889) 
252 (Idioeerus) ; Meuchar, Horn. Fauna Ceylon (1903) 143 (/. 
baaalia); Baker, Philip. Journ. Sd. g D 10 (1915) 825 (Chunra). 
Chunra niveoaparaa Lethierry var. lagunenaia Baker, Philip. Journ. 
Sci. g D 10 (1915) 826 

Chunra niveoaparaa Lethierry var. palawancnaie Baker, Philip. Journ* 
Sd. 5 D 10 (1915) 326. 

Chunra niveoaparaa Lethierry var. pkilippinenexa BAKER, Philip. Journ. 
Sci. § D 10 (1916) 326-326. 

Buaoma Distant. 

Buaoma rnxndanaoenaxa Baker, Philip. Journ Sci. § D 10 (1915) 328. 
Buaonia tcuteUaris Baker, Philip. Journ. Sci. § D 10 (1916) 327. 
Pedioacopua Kirkaldy. 

Pedioacopua auguetatue Baker, Philip Journ. Sci. $ D 10 (1915) 
385-336 

Pedioacopua coloratua Baker, Philip. Journ. Sci. § D 10 (1916) 338. 
Pedioacopua coloratua var. bicoloratua, Baker, Philip. Journ Sci. g D 
10 (1915) 388. 

Pedioacopua coloratua var. mindanaoenata Baker, Philip Journ. Sd g 
D 10 (1916) 337, 

Pedioacopua diajunctua Baker, Philip. Journ. Sd. § D 10 (1915) 331. 
Pedioacopua maquilingenaia Baker, Philip. Journ. Sd. g D 10 (1915) 
383-334. 

Pedioacopua modeatua Baker, Philip. Journ. Sd. g D 10 (1915) 333. 
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Pedtoscopue sxmilis Bakib, Philip. Journ. Sci. (DIO (1916) 834-336. 

Pedioseopus simplex Baker, Philip. Journ. Sci. § D 10 (1916) 336. 

Subfamily III Tittigoniellw/e 

CieadeUa (Tettigonia) (Tettigoniella ) Latmlle. 

CieadeUa argyrops Signoret, Ann. Soc. Ent Fr (1853) 678 (Tetti¬ 
gonia ). 

CieadeUa bipunctifrons StAl, 0fv Vet-Akad. F6rh 27 (1870) 738- 
734 (Tettigonia). 

CieadeUa differential™ Baker, Philip Journ Sci § D 9 (1914) 420 
(Tettigoniella). 

CieadeUa ferruginea Fabricius, Ent Syah. 4 (1794) 32 (Cicada) ; 
Gkxkar, Mag. Ent. 4 (1821) 69 (Tettigonia) ; Walker, List Horn. 
Ins. 3 (1861) 736 ( T confirms) ; 737 (T addxta) ; 787 (T. gemina) ; 
738 ( T . obecura); 738 <7\ duplex); 739 (T reducta) ; 740 (T 
immaculate); StAl, Ofv. Vct.-Akad. Fflrh 27 (1870) 733 (7\ ttn- 
pressipennis) ; Distant, Fauna Brit Ind. Rhynch. 4 (1908) 202-203 
(Tettigoniella). 

CieadeUa impudiea SIGNORET, Ann Soc. Ent. Fr III 1 (1853) 677 
(Tettigoma) * 

CieadeUa tonga Walker, List Horn. Ins. 3 (1861) 740 (Tettigonia). 
China determines this species (Baker collection) as distinct from 
C. ferruginea. 

CieadeUa vtaquiUngenris Baker, Philip. Journ. Sci. § D • (1914) 419, 
fig. 10 (Tettigoniella). 

CieadeUa norma Signoret, Ann. Soc. Ent. Fr (1863) 071 (Tettigonia) 

CieadeUa phiHpptna Walker, List Horn. Ins. 3 (1861) 740 (Tettigonia). 

CieadeUa qumquepunctata StAl, Ofv. Vet-Akad. F5rh. 27 (1870) 734, 
fig. 137 (Tettigonia quinquenotata) ; Banks, Philip. Journ Sci. § D 6 
(1910) 62 (Kolia tripunetifrons ). 

CieadeUa spectra Distant, nom. nov., Fauna Brit Ind. Rhynch. 4 
(1908) 211-212 (Tettigoniella spectra) ; Walker, List Horn. 3 (1861) 
767 (Tettigonia albtda) ; StAl, Ofv. Vct.-Akad F6rh. 27 (1870) 735 
(T. nigrihnea ). 

CieadeUa spectra Distant var nigrihnea StAl, Ofv Vet-Akad. F6rh. 
27 (1870) 735 (Tettigonia ). 

CieadeUa subvirescens StAl, Ofv Vet.-Akad F6rh. 27 (1870) 734 
(Tettigonia); Distant, Fauna Brit Ind. Rhynch. 4 (1908) 212. 

CieadeUa suturella StAl, Ofv. Vet-Akad. Fttrh. 5 (1856) ( Tettigonia ). 

CieadeUa nigrtfasciata sp. nov. 

CieadeUa tagaHca StAl, Ofv. Vet.-Akad. Fbrh 27 (1870) 734 (Tetti¬ 
gonia); Baker, Philip. Journ. Sci. § D 10 (1915) 196 ( Tettigo - 
niella). 

CieadeUa fltonti SIGNORET, Ann. Soc. Ent Fr (1865) 783 (Tettigonia). 

CieadeUa aUxcola sp. nov. 

CieadeUa ummaeulata Signoret, Ann. Soc. Ent Fr. (1864 ) 26 (Tetti- 
gonia) ; Walker, List Horn. Suppl (1868) 219 (T. pauUula) ; StAl, 
Freg. Eug. Resa Ins. (1869) 258 (T kmybergi) ; Walker, Journ. 
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linn. Soc. Bond. Zool. 10 (I860) 304 (T. (pniceps); Distant, Fauna 
Brit Ind. Rhynch. 4 (1908) 224 (TetHgomeUa) ( KoUa ). 

CicadeUa wkiteheadi Distant, Fauna Brit Ind. Rhynch. 4 (1908) 142 
(TettigonieUa). 

Kolia Distant 

KoUa tripunctifron$ Banks, Philip. Joum. Sci. § 5 (1910) 61. 
topnoretta StAl. 

Sxgnoretxa malaya StAl, 6fv. Vet-Akad. Forh. (1865) 192 ( Thamno- 
tettix); Freg. Eug. Ream Ins. (1865) 290 (Stgnoretta). 

Siffnorotia tagahea Baker, Philip. Journ. Sci. { D 10 (1915) 196. 
Signoretia oarmata Baker, Philip. Journ. Sci. 23 (1928) 858. 
Signoretia benguetentis Baker, Philip. Journ. Sci. 23 (1928) 369. 
Preta Distant 

Preta luzonent te Baker, Philip. Journ. Sci 23 (1928) 361-862. 
MUeewa Distant. 

MUeewa luzonica Baker, Philip. Journ. Sd. § D 9 (1914) 415. 

MUeetoa luzomca var. decolorata Baker, Philip. Journ. Sci g D 9 
(1914) 416 
Ujna Distant 

Ujna phUxppxnentit Baker, Philip. Joum. Sci. $ D 9 (1914) 416. 
MakiUngia Baker. 

MakUtngia banahaotnsis Baker, Philip. Journ. Sci. 24 (1924) 64. 
Makilingia colorata Baker, Philip. Joum. Sci. § D 9 (1914) 413. 
MakiUngia cottalit Baker, Philip. Joum. Sci. 24 (1924) 69. 
MaJcUingia flavifront Meuchar, Wiener Ent Zeit. 40 (1923) 119, 
Baker, Philip. Journ. Sci. 24 (1924 ) 67 (M. bimaculata). 
MahUingxa frontalit Baker, Philip. Joum. Sci. 24 (1924) 69-70. 
Makilingia haightiana Baker, Philip. Joum. Sd. 24 (1924) 65. 
MakiUngia intermedia Meuchar, Wiener Ent Zeit 40 (1923) 119; 

Baker, Philip. Journ. Sci. 24 (1924) 159 (variability. 

MakUtngia intermedia var. bakeri Meuchar, Wiener Ent Zeit 40 
(1923) 120. 

MakUtngia intermedia var. timUUma Baker, Philip. Journ. Sci. 24 
(1924) 63-64. 

MakiUngia intermedia var. suturalit Meuchar, Wiener Ent. Zeit. 40 
(1923) 119; Baker, Philip. Joum. Sci. 27 (1925) 159 
MakiUngia Uneata Baker, Philip. Journ. Sci. 24 (1924) 65. 
MtMUngia maculata Baker, Philip. Joum. Sd. § D 9 (1914) 413 
Makilingia nigra Baker, Philip. Joum. Sci. 9 D 9 (1914) 409. 
MakUtngia pallida Baker, Philip. Journ. Sci. (DO (1914) 414. 
MakUtngia panayeneit Baker, Philip. Joum. Sd. 24 (1924) 66. 
MakUtngia pruxnota BAKER, Philip. Joum. Sd. § D 9 (1914) 412 
MakUingia tibttyanensit Baker, Philip. Joum. Sd. 24 (1924) 62. 
MakiUngia tpeciota Baker, Philip. Joum. Sci. 24 (1924) 61. 
Jlfa&tftnpia ewrtgooeneie Baker, Philip. Joum. Sci. 24 (1924) 66. 

Subfamily IV. Gyponinje 
Division 1. Pcnthimaria 

Penthimia Germar. 

Penthimia albiguttula StJLl, Ofv. Vet-Akad. F6rh. 27 (1870) 737. 
Penthimia reticulata StAl, Ofv. Vet-Akad. F6rh. 27 (1870) 737. 
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Penthirma erebus StAl, Ofv. Vet-Akad. FOrh. 27 (1870) 787. 
Pentkimia hemifuscata ap. nov. 

Thaumatoecopus Kirkaldy. 

Thaumatoscopua rox oat ap. nov. 

Tkaumatoscopus reftexus StAl, Ofv. Vet-Akal. F5rh. 27 <1870) 788. 
Neodartus Melichar. 

* Neodart us acocephaloides Melichar, Horn. Fauna Ceylon (1908) 168. 
Vultumus Kirkaldy. 

Vultumus reticulatus StAl, Ofv. Vet-Akad. F6rh. 27 (1870) 737. 
Division 2. Hylicaeia 

Pytkamus Melichar. 

Pytkamus melichari Baker, Philip. Journ. Sci. $ D 10 (1915) 198. 
Pytkamus melichari var. mtndanaoensis Baker, Philip. Joum. Sci. S D 
10 (1916) 200. 

Subfamily V. Jassinjb (including Acocephalinab) 

Division 1. Hecalubakia 

Retains StAl. 

Retains thomsonii StAl, Ofv. Vet-Akad. FOrh. 27 (1870) 787. 
Hecalus gramtneus ap. nov. 

Recoins florii StAl, Ofv. Vet.-Akad. Forh. 27 (1870) 736. 

*Hecalus capitatus Distant, Fauna Brit. Ind. Rhynch. 7 (1918) 30. 
Hecalus wallengrenH StAl, Ofv, Vet-Akad. Fflrh. 27 (1870) 786. 
ThomsonisUa Signoret 

* ThomsonisUa albomaculata Distant, Fauna Brit. Ind. Rhynch. 4 

(1908) 280-281. 

Thomsoniella porrecta Walker, List Horn. Suppl. (1868) 262 (aeo- 
cephalus ); Motschulsky, Etud. Ent 8 (1859) (Platymetopius 
Itncolatvs ); StAl, Ofv. Vet-Akad. F6rh. 27 (1870) 737 ( Hecalus 
Idrschbaumti); SlGNOftKT, Ann. Soc. Ent. Fr. (1880) 62 ( Tkomso - 
nieUa); Atkinson, Joum. As. Soc. Bengal 64 (1885) 104 (Thom- 
sonia); Distant, Fauna Brit. Ind. Rhynch. 7 (1918) 31 ( Parabola- 
oratus). 

Nirvana Kirkaldy. 

Nirvana placida StAl, Frog. Eug. Resa Ine. (1869) 295 (Jassus) ; 

Melichar, Horn. Ceylon (1903) 160 (N. pallida ). 

Nirvana phUippinensis Baser, Philip. Joum. Sci. 23 (1923) 385. 
Qphiuchus Distant. 

Opkiuehus basilanus Baker, Philip. Joum. Sci. 23 (1923) 894. 
Ophiuckus montanus Baker, Philip. Joum. Sci. 23 (1928) 395. 

Kana Distant. 

Kdna anomala Baker, Philip. Journ. Sci. 23 (1923) 385. 

Kana maeulata Baker, Philip. Journ. Sri. 23 (1923) 382. 

Kana pice a Baker, Philip. Joum. Sci. 23 (1923) 383. 

Jassonirvana Baker. 

Jassonirvana Itneata Baker, Philip. Journ. Sci. 23 (1923) 399-400. 
Pseudonirvana Baker. 

Pseudonirvana davaoensxs Baker, Philip. Journ. Sci. 23 (1923) 89. 
Pseudonirvana davaocnsis var. luxonensxs Baker, Philip. Journ. Sci 
23 (1923) 392. 
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Stenometopiua Matsumnra. 

Stmumetopiua mindanaoenaia Baker, Philip. Journ. Sd. 28 (1928) 
400-401. 

Division 2. Seuenocephalaria 

Parameaua Fieber, 

* Parameaua ItneaUcollis Distant, Fauns Brit. Ind. Rhynch. 4 (1908) 
294, fig. 186. 

Krtana Kirkaldy. 

Kmana atrigicollxa Spxnola, Mem. de Matem. e di Fis. Ital. Modena 
(1852) 167 (Stra); Walker, List Horn. 3 (1851) 647 (Aeoeephtrfu* 
atramineus); Journ. Linn. Soc. Zool. 1 (1857) 178 ( Bythoacopua 
teatoceoua) ; List Horn. Suppl. (1858) 266 (B. indteatua); StAl, 
Freg. Eug. Resa Ins. (1859) 290 (SeUnocephalua coatatia); Ann. 
Soc. Ent Ft. (1864) 66 (Siva); Signokst, Ann. Soc. Ent Fr. (1879) 
88 (Aeocephalua atramtneua) ; Atkinson, Journ. As. Soc. Bengal 54 
(1885) 108 {Siva atrigicollxa); Distant, Fauna Brit. Ind. Rhynch. 
4 (1908) 297-298 (Kriana). 

*Kriana atnata Kirby, Journ. Linn. Soc. Zool. 24 (1891) 171 {Gypona ); 
Kirkaldy, Entomologist 33 (1900 ) 294 {kirbyi) ; 34 (1901) 89 
( Eogypona kvrbyi) ; Meuchar, Horn. Fauna Ceylon (1908) 167 
(Siva); Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 298 {Kriana 
atriata). 

RoxaaeUa gen. nov. 

RoxaaeUa camuai sp. nov. 

RoxaaeUa loabanoaa «p. nov. 

Omanella gen. nov. 

OmaneUa barberx sp. nov. 

Omanella phUippina sp. nov. 

OmaneUa Johnson t sp. nov. 

Parabolocratus Uhler. 

*Parabolocratua gutattua Uhler, Proc. U. S. Nat. Mus. 19 (1896) 
291-292 ( Paraboloeratua ) (in Baker collection); Matsuxura, Coll. 
Agr. Hokuku Imp. Univ. Pub. 4 (1912) {Parabolopona); 6,000 
Illustrated Insects of Japan-Empire (1931) {Parabolopona). 

Division S. Tartrbsubaria 

Tarteaaua St&l. 

Tarteaaua ferruginous Walker, List Horn. 3 (1851) 865 {BytHoaeo- 
pua) ; StAl, Freg. Eug. Resa Ins. (1859) 290 (£. malayua , biareotua, 
umltneatua , unifaacta Walker, MS.); Ofv. Vet-Akad. F6rh. (1865) 
165 {Tarteaaua malayua); 27 (1870) 738 {T. ferrugineua). 

Tarteaaua malayua StAl, Freg. Eug. Resa Ins. (1859 ) 290. 

Tarteaaua fieberi StAl, Ofv. Vet-Akad. F8rh. (1865) 166. 

Geaaiua Distant 

Geaaiua molayenaia var. mindanaoenaia Baker, Philip. Journ. Sci. 16 
(1919) 217. 

Drabeaeua St&l. 

Dmbeacna conapieoua Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 
306 (in Baker collection). 
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Drabeacus remotua Walk EE, Cat. Horn. 3 (1861) 866. 

Drabeacus stramtnsus Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 
806-807 (in Baker collection). 

Tyliasua StAl. 

Tyliseus nitens StAl, 6fv. Vet.-Akad. F6rh. 27 (1870) 789. 

Division 4 Jassusaru 

Jassus Fabricius. 

Jasaua conapcrsua StAl, Ofv. Vet.-Akad. F6rh. (1864) 264 (Coelidia 
aparaa) ; 27 (1870) 736 (Jasaus conapersua). 

Jobbub dubta Walker, List Horn. 8 (1861) 781 (T’ettwmttO; StAl, 
Ofv. Vet-Akad. Ffirh. (1862) 494 (Coelidia ); DISTANT, Roc. Ind. 
Mas. 2 (1908) 160 (Jobbub dubta). 

Jasaua elegans Distant, Fauna Brit. Ind. Rhynch. 4 (1908) 329. 

Josaus obscurus StAl, 6fv. Vet-Aka d. Fdrh. 27 (1870) 736. 

Jasaus philipptnennM StAl, Cfv. Vet-Akad. F6rh. 27 (1870) 786. 

Job bub luzonenaxs Bakes, Philip. Joum. Sci. § D 10 (1916) 66-57. 
Jobbub sparsus StAl, ttfv. Vet-Akad. F6rh. (1864) 254. 

Jobbub mindanaocnsts Bp. nov. 

Tharra Kirkaldy. 

Tharra carrnata Baker, Philip. Joum. Sa. § D 10 (1915) 68. 
Division 5. Athybanosajkia 
Athyaanua Burmelster ( Phrynomorpkua Curtis). 

Athyaanua otkinsoni Distant, Fauna Brit. Ind. Rhynch. 4 (1918) 845 
( Athyaanus ). 

* Athyaanua fuaconervoaua MOTSCHULSKY, Bull. Soc. Nat Moscow 36 

(1868) 97 (in Baker collection). 

* Athyaanua indtcus Distant, Fauna Brit Ind Rhynch. 4 (1908) 844 

(in Baker collection). 

Sttrallua Osborn and Ball 

StireUua mgripectua sp. nov. 

A coerphalua Germmr. 

Acocaphalua olivaceous Walker, List Horn. 3 (1861) 846. 
Xeatocephalua Van Du see. 

Xestocephalua oaborm sp. nov. 

Xestocephalua maquilingenaia sp. nov. 

* Xestocephalua gut talus Motschulsky, Etud. Ent. (1869) 118 (Del- 

tocephalua); Matsumura, Termlsz. Ftixetek (1902) 25 (Xestoeepka- 
lus) (in Baker collection). 

*Xeatocephalua pardalvnua Distant, Fauna Brit Ind. 4 (1908) 85 (in 
Baker collection). 

Division 6. Thamnot b t h xaeia 
Xepkotettxx Mataumura. 

*NephoUtttx biptmctatUB Fabricius, Syst Rhyn*. (1803) 78 ( Cicada ); 
StAl, Hem. Fabr. 2 (1869) 82 (Thamnotetttx ); Matsumura Ter- 
m£sx. Ftisetek 25 (1902) 379 (Nephotettix ). 

NephoUttix apicaUa Motschulsky, Etud. Ent (1859) 110 (Pediopeia ); 
Uhler, Proc. U. S. Nat Mus. 19 (1896) 292 (SelenoeepheUua cine - 
ticepa) ; Matsu MURA, Termdsz. Fdzetek 25 (1902) 879 (P. nigro- 
moculata ), M ELI char, Wiener Ent Zeit 24 (1905) 305 (N. apicalia). 
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Eutsttix Van Dosee. 

•Eutettxx disciguttus Walker, Joum. Linn. Soc. LoncL Zool. 1 (1867) 
172 ( Aeooephalu c) ; Signobet, Ann. Soc. Ent Fr. (1879) 88 (Ry- 
thoscopua) ; Uhlkb, Proc. U. 8. Nat. Mus. 19 (1896) 244 (Ffcom- 
notottix ceUafa) ; Matsumuba, Termdss. FQsetek 25 (1902) 381 
[Eutsttix sellatus ); Mbuchar, Notes Leyd. Mus. 36 (1913) 133. 

Eutsttix marquezi sp. nov. 

Evtettix basilanus sp. nov. 

Evtettix mortsmus sp. nov. 

Division 7. Cicadularia 

Cxcadtda Zett 

Cieadula arevaloi sp. nov. 

ftalcbitha Kirkaldy. 

Safcfatha pramutea sp. nov. 

Balelutha olivacea Melichar, Wiener Ent Zeit 40 (1923) 100. 

Agellus DeLong and Davidson. 

Agellus bifasciatus sp. nov. 

•Agellus neglect a DeLong and Davidson, Ohio Journ. Sci. IS (1933) 
65-66 (Eugnathodus); 33 No. 3 (1933) (Agellus). 

•Agellus bismuatus DeLong, Journ. Dept Agr. Porto Rico 7 (1933) 
266-267. 

Agellus philipptnensis sp. nov. 

Agellus rufofasciatus sp. nov. 

Division 8. Deltocephalusaria 

Deltocephalus Burmeister. 

•Deltoeephalus dorsalts Morse Hulsey, Etud. Ent (1869) 114. 

•Deltocephalus dtstinctus Motbchulbky, Etud. Ent (1859) 112, MAT- 
8UMURA, Termdsa. Ftixetek 25 (1902) 381 (fulguralis ). 

Scaphoideus Uhler. 

•Scaphotdeus morosus Meuchar, Horn. Fauna Ceylon (1903) 197. 

Division 9. Paralimnusaria 

Altturalis nom. nov. ( Alttwrus Distant). 

Ahturalis alabangensis sp. nov. 

Xestocephalus Van Duzee. 

Xestoeephalus osbom t sp. nov. 

Xestocephalus maquUingensis sp. nov. 

Subfamily VI. Tyfhlocybinje 
Division 1. Empoascahia 

Empoasca Walsh. 

Empoasca flavescens Fabricius, Ent Syst 4 (1794) 46 (Ctcada) ; 
Meuchar, Cicad. Mitt Europ. (1896) 326 (Chlorita) ; Kirkaldy, 
Exp. Sta. Haw. Sugar Planters' Assoc. BulL 9 (1906) 357 (Ctoo- 
dula) ; Distant, Fauna Brit Ind. Rhynch, 4 (1908) 405 (Empoasca); 
Woodworth, Philip. Agric. 10 (1921) 22. 

Empoasca wgropunctata sp. nov. 
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Division 2. TY*HLOCTBAaiA 

Typkloeyba Germar. 

Tgphlooyba mgrobWneata Mblichab, Horn. Ceylon (1908) 218. 
Srythroneura Fitch. 

*ErytHroneura nigrobtmaeuUUe MoTSCHULgXY, Bull. Soc. Nat. Moscow 
86 (1868) 101; Baker, unpublished notes ( Typhlocgba ) (in Baker 
collection). 

Insert after the synonymy on page 334: 

Very pale yellow; head short conical above, almost straight along the 
hind border; face flat on the disk, with indistinct, oblique ridges, on each 
side; dorsal abdominal segments with a puncture on each side; legs yel¬ 
lowish white; wings white. Length of body 3} lines; of the wings 7 
lines.— Walker, List Horn. Insects 8 (1853) 767. 



ILLUSTRATIONS 

Plats 1 

Fig 1. Idiocertnv* bakeri sp. nov.; a, vertex, pronotum, and scutellum; 
b, front, c, male external genitalia. 

2. Macropat* breakeyi sp. nov.; a, vertex, pronotum, and scutellum; 

b, front; c , female external genitalia; d, male external genitalia. 
8. Macropai* rixali sp. nov.; a, vertex, pronotum, and scutellum; 6, 
front; c, female external genitalia. 

4. Macropat* benguetenia sp. nov.; a, vertex, pronotum, and scu¬ 

tellum; 6, front; e, female external genitalia; d, male external 
genitalia. 

5. Afacropi a fusconervoea sp. nov.; a, vertex, pronotum, and scu¬ 

tellum; 6, front; r, female external genitalia; <2, male external 
genitalia 

6. Macropui* fuacopunctata sp. nov.; a, vertex, pronotum, and scu¬ 

tellum; b, front; c, female external genitalia. 

7. Macropai* luzonenat* sp. nov.; a, vertex, pronotum, and scutellum; 

b , front; c, female external genitalia; d, male external genitalia. 

8. Macropin* baatlana sp. nov.; a, vertex, pronotum, and scutellum; 

6, front; c, female external genitalia. 

9 Macrop*x* otaneai sp. nov.; a, vertex, pronotum, and scutellum; 
6, front; c, female external genitalia; d, male external genitalia. 

10. Macrop*i* davaoensU sp. nov.; a, vertex, pronotum, and scutellum; 

b f front; c, female external genitalia. 

11. CicadeUa long a Walker; front. 

12. CicadeUa longa Walker; a, female external genitalia. 

13. Macropai* dapitana sp. nov., a, vertex, pronotum, and scutellum; 

b, front; c, female external genitalia. 

Plate 2 

Fig 1. CicadeUa alticola sp. nov.; o, vertex, pronotum, and scutellum; 
6, front; c, female external genitalia. 

2. Penthxmia hemtfuscata sp. nov.; a, vertex, pronotum, and scutel¬ 
lum; 6, front; c, female external genitalia. 

8. Thaumatoecopua roxaei sp. nov.; a, vertex, pronotum, and scutel- 
lum; 6, front; c, male external genitalia. 

4. Hecalu* gramineu* sp. nov.; a, vertex, pronotum, and scutellum; 

b , front; c, lateral view of vertex, pronotum, and scutellum. 

6. CicadeUa nxgrifaeciata sp. nov.; a, vertex, pronotum, and scutel¬ 
lum; b, front; c, male external genitalia. 

6. Xeetocephalu* oebomi sp. nov.; a, vertex, pronotum, and scutellum; 

b, front; e, female external genitalia. 

7. Aliturali* aiabangrnsie sp. nov.; a t vertex, pronotum, and scutel¬ 

lum; b y front; c, female external genitalia. 
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Pm, 8. OMWbi m i lwrtUa MU; a, ve rt o nr , pcenetma, and emtelhmi i 
front; «. female e xterna l genitalia; 4 mate external |WlliHi 
B. Xtatooqthoht magvQi*g«n$ia ep. nor.; a, vertex. fseaettm, eat 
eentellnm; ft, front; e, female external genitalia. 

10. XmfMoeea ni g ropm utota ep. nor.; a, vertex, pneatan, and aeo- 
taUom; b, front 

Plan s 

Fio. 1. SocoeeOe gen. nor. owned ep. nov. (type of the tonne); a, adolt; 
ft, front; o, male external genitalia. 

2. Soraedki InMm* sp. nov.; a, vortex, pro n o tnm , and aontallnm; 

b, front; c, female external genitalia; d, external mala genitalia. 

8. OmmuUm gen. nov. pMHppi aa ep, nov.; a, ver te x, pronotnm, and 
aontallnm; b, front; e, mele external genitalia. 

4. OmtmsUa fokntoni ep. nov.; a, vortex, pronotnm, and eentdlnm; 

b, front; e, female external genitalia; d, male external genitalia. 

5. OnoMfla barbtri ep. nov. (type of the gonna); a, vertex, pro- 

notnm, and ecnteQnm; 6, front; c, female external genitalia; 
d, male external genitalia. 

8. Jaattu a i wiewn i Mli ep. nov.; a, vertex, pronotnm, and acntellum; 
b, front; o, laet ventral eegment of female. 

Plan 4 

Fio. 1. Cieaduia orev aloi ep. nov.; a, vortex, pronotnm, and acntellum; 
ft, front; c, female external genitalia. 

2. Sttntbu nigriptetui ep. nov.; a, vertex, pr o not nm , and acntellum; 

ft, front; e, female external genitalia; d, male external genitalia. 
8. Suttttiw w wrg wel ep. nov.; a, vertex, pronotnm, and acntellum; 

ft, front; «, female external genSaBa. 

4. Agtlhu ra/o/oeetetu* ep. nov.; a, ver te x, pronotnm, and eentdlnm; 
ft, front; c, female external genitalia. 

6. HhUtttim me rl e wi w e ep. nov.; a, vertex, pr o notnm, and acutallum; 

ft, front; c, female external genitalia; d, male external genitalia. 
8. Swtettfee ftoeOamie ep. nor.; a, vertex, pronotnm, and aeuteliom; 
ft, front; c, female external genitalia; d, male external genitalia. 

7. Agtilu* negUatu* DaLong and Davidaan; a, vortex, pronotnm, and 

scntdlnm; ft, front; c, female external genitalia. 

8. BalehUhm p r e mia ce ep. nov.; a, vortex, pronotnm, and eentellnm; 

ft, front; c, female external genitalia. 

9. Agttttut btfmevtiui ep. nov.; e, vertex, pronotnm, and eentellnm; 

ft, front; o, female external genitalia. 

10. A polite# pkQ&pptn**** ep. nov.; e, vertex, pronotnm, and eeutel- 

Inm; ft, front; e, female external genitalia. 

11. Apodae; tegndnal venation. 

IS. ApeOue nepleetae DeLong and Davideon; internal genitalia. 

18. ApoBue H el w wain e DeLong; a, verte x, pronotnm, and eontellnm; 
ft, front; e, female external genitalia. 
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EXPERIMENTAL STUDIES ON THE CURATIVE TREAT¬ 
MENT OF SURRA IN NATIVE HORSES 
IN THE PHILIPPINES, II 

By Lope M. Yu tug 

Of the College of Veterinary Science, University of the Philippine» 

Manila 

The experiments discussed below are a continuation of the 
investigation on the chemotherapy of surra in Philippine horses, 
previously published by the writer (1934). Some of the results 
recorded in that paper demonstrated that naganol given intra¬ 
venously alone is capable of sterilizing the animal body of surra 
trypanosomes, provided there is no cerebrospinal involvement. 
Conversely, it was also shown that when the causative agent has 
already gained a foothold in the cerebrospinal fluid, the drug 
fails to effect a cure, due apparently to its lack of power to 
penetrate the meninges in a concentration deadly to the trypano¬ 
some. Rodenwalt and Douwes (1922) and Bubberman, Douwes, 
and van Bergen (1925) found in their investigations of equine 
surra in the Dutch East Indies that naganol administered intra¬ 
venously is likely to effect a cure only in the incipient stage of 
infection; that is, when clinical symptoms are absent or have 
just made their appearance, indicating the possibility that the 
organism has not yet found its way into the nervous system. 
In recognition of these facts and in view of the present trend 
of opinion with regard to surra infection, namely, that relapses 
during the treatment originate mainly from nervous complica¬ 
tions, the advantages of the injection of naganol simultaneously 
into the cerebrospinal canal and into the circulation are not 
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difficult to appreciate. Moreover, because of the satisfactory 
results obtained by Edwards (1926) in India from the intra¬ 
thecal-intravenous treatment of equine surra with naganol alone 
and later confirmed by Williams (1926), it seems desirable to 
exploit the possibilities of the treatment in surra as it occurs 
in the Philippine Archipelago, in spite of the technical difficulties 
attending its application. 

Some of the animals treated by the intrathecal-intravenous 
method were subsequently subjected to etharsanol-naganol treat¬ 
ment, for reasons that will be noted below. 

MATERIALS AND METHODS 

The same materials as in the previous experiments were em¬ 
ployed in the investigation, but all of the horses were infected 
experimentally. 


With the exception of two animals which were infected in- 
trathecally, the horses were infected subcutaneously and treated 
when the cerebrospinal fluid was positively known to be involved 
by animal inoculation. The technic employed by Edwards was 
closely observed. It consisted briefly in casting the animal 
after the mane in the occipito-atlantal articulation had been 
clipped close and disinfected with tincture of iodine. With the 
horse properly secured in a recumbent position, a sterile gauge 
16 needle 7 1 centimeters long waR introduced slowly through 
the skin and the tissues beneath and directed obliquely following 
the wing of the atlas. With careful manipulation one would 
feel and hear a sound similar to the one produced by puncturing 
a piece of tissue paper with a sharp needle, indicating that the 
meninges were already perforated. Immediately after, the cere¬ 
brospinal fluid dribbled out. With the needle kept in situ, a 
piece of india-rubber tubing 12 centimeters long and with a bore 
of 0.3 centimeter was slipped over the butt. After about 16 
cubic centimeters of the fluid had oozed out, the free end was 
engaged to the nozzle of an injection syringe previously filled 
with naganol solution, the latter being injected subsequently and 
slowly into the cerebrospinal canal. The syringe was disengaged 
from the rubber tubing while the latter was firmly pressed with 
the balls of the index finger and the thumb. The tube was then 
squeezed towards the needle to drive whatever solution had re¬ 
mained in it into the canal. When this had been accomplished, 
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the needle was withdrawn and the horse released. Immediately 
after, the intravenous injection was given. 

The dose of naganol for intrathecal injection was 0.045 milli¬ 
gram in 0.1 per cent solution, and for the intravenous injection 
16 milligrams in 10 per cent solution per kilogram live body 
weight, respectively. In general the injections were adminis¬ 
tered fortnightly until three courses were injected. 

As in work previously reported, the simultaneous injections 
of etharsanol and naganol were employed in the three relapsed 
animals, observing the same doses and manner of administra¬ 
tion. 

The complement-fixation test 3 for surra was employed in some 
of the experimental horses in conjunction with the microscopic 
examination of the peripheral blood and animal inoculation. 

EXPERIMENTS AND RESULTS 

To determine the efficiency of the simultaneous intrathecal and 
intravenous injections of naganol in experimental surra among 
Philippine horses the following experiments were made. 

EXPERIMENT 1. HORSE 07; WEIGHT, 101 KILOGRAMS; A WORN-OUT CASTAWAY 

CALESA HORSE 

January 16, 1934. Inoculated subcutaneously with surra trypanosomes 

January 19. Blood positive (-{-) 

January 20 . Blood negative. 

January 21. Blood positive ( + ). 

January 22 , 23, and 24. Blood positive ( + -h 4 --f). 

January 26 Blood positive ( + + + + )■ Animal unable to stand. Giv¬ 
en the initial simultaneous treatment of naganol in the doses of 6.7 milli¬ 
grams in 0.1 per cent concentration for the intrathecal injection and 2 25 
grams m 10 per cent solution for the intravenous mj'ection In the course 

obtained and injected immediately into a white rat. 

January 26 Animal was found dead; no autopsy made. 

February 4 White rat positive (*+• 4*) > died five days later, 

EXPERIMENT 2. HORSE 08; WEIGHT, 1M KILOGRAMS 

February 7, 1934. Infected subcutaneously with surra blood 

February 13 Blood positive (-f ). 

February 14. Blood positive (+ -f 4 . -f ), 

February 16. Blood positive 

February 16. Blood positive ( + ). 

February 17 and 18. Blood positive (d-), 

1 The author is much indebted to Doctors Topacio and Acevedo, both of 
the Research Division, Bureau of Animal Industry, for performing the 
complement-fixation test 
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February 19. Blood negative, 

February 20. Blood positive < + + >. 

February 21 and 22. Blood positive ( + + + + )• 

February 23, Blood positive ( + + + )• 

February 24 and 25. Blood positive ( + -f). 

February 26. Blood positive ( + ). Animal reweighed (121 kilograms) 
and subjected to the simultaneous intrathecal and intravenous injections of 
naganol in the doses of 5.445 milligrams in 0.1 per cent solution for the 
former and 1.82 grams in 10 per cent solution for the latter. Simulta¬ 
neously two white rats were inoculated intraperitoneally with 7 cubic cen¬ 
timeters each of the cerebrospinal fluid obtained in the process of intrathe¬ 
cal injection. These laboratory animals became positive later and died. 

February 27. Blood negative. Horse depressed, appetite poor and oede¬ 
ma of the muzzle noted. The temperature rose to 40 9 C. 

March 1. Animal improved in condition and its appetite and body tem¬ 
perature returned to normal. A perirectal eruption developed which, how¬ 
ever, healed in the course of ten days. 

March 16. Blood positive ( + ). Temperature 39.9° C. Treatment re¬ 
peated. 

March 17. Blood negative Horse depressed again, temperature rising 
to 40 9 C. Two white rats were inoculated with cerebrospinal fluid ob¬ 
tained m the process of treatment; these became positive and died in the 
course of five days. 

March 31. A third treatment given. Two white rats were again secured 
and infected with the cerebrospinal fluid. These laboratory animals suc¬ 
cumbed later to the infective inoculation. 

April 14. A fourth course of the intrathecal-intravenous injection given. 
Two other white rats were simultaneously injected with cerebrospinal fluid 
Both laboratory animals caught the infective inoculation and died. 

June 9 and 16. Complement-fix at ion tests positive < H—|—h 4-) - Blood 
negative. 

June 23. Cerebrospinal fluid tested for surra trypanosomes by inocula¬ 
ting two white rats. Both escaped infection. Susceptibility test made; 
rata caught surra and died. Complement-fixation test positive ( 4- + 4- -f ). 

June 30 and July 2 and 13. Complement-fixation tests repeated; all posi¬ 
tive ( + 4- + + ). 

August 19. One hundred twenty-seven days after last injection, blood 
positive ( + )• 

August 28. Animal died very much emaciated. 

EXPERIMENT 3. HORSE 00; WEIGHT, 100 KILOGRAMS 

Apnl 9, 1934. Infected subcutaneously with surra organisms. 

April 18 and 19. Blood positive ( + ) 

April 20. Blood positive (4- 4* 4- -f), 

April 21. Blood negative. 

April 22 and 23. Blood positive (4-) 

April 24. Blood positive (4-4-)* 

April 25, 26, 27, 28, and 29, Blood positive (4- + + + ). 

April 30. Blood negative. 

May 1. Blood negative. Horse weighed (149 kilograms) and subjected 
to intrathecal-intravenous treatment of naganol, getting the same doses as 
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in the foregoing experiments. Two white rmts were given cerebrospinal 
fluid obtained incidentally to intrathecal injection. Complement-fixation 
test negative. 

May 2 . Horse depressed and took food sparingly; with a high tem¬ 
perature. However, this train of symptoms disappeared in the course of 
time. A perirectal eruption was observed and behaved in much the same 
manner as in experiment 2. Blood negative. 

May 7. Blood of both white rats positive ( + -f). 

May 9. One of the white rats died 

May 10. Complement-fixation test negative; other white rat died. 

May 15. Treatment repeated. 

May 10 . Reaction to the treatment less intense 

May 17. Complement-fixation test positive ( + )• 

May 25. Blood positive (-f ). 

May 30. Treated. One white rat given 10 cubic centimeters cerebro¬ 
spinal fluid obtained in the process of the treatment Complement-fixa¬ 
tion test positive ( + + H-). 

June 6 * White rat positive ( + -f). 

June 7. Complement-fixation test positive ( + 444). 

June 16. White rat died 

June 17. Blood positive ( + ). 

June 18 Blood positive ( + 4 ) In view of the unfavorable result, the 
treatment was discontinued 

EXPERIMENT 4 HORSE TO, WEIGHT, 100 KIIjOGRAMS 

April 9, 1934. Inoculated with surra organisms. 

April 21. Blood negative. Reinoculated. 

April 27. Blood positive (+-). 

April 28 and 29. Blood positive ( + + *f4). 

April 30. Blood positive ( ] - 44 ). 

May 1 Blood positive (4 + 4-4) Complement-fixation test positive 

( + >. 

May 2. Blood positive ( + + ). 

May 3 and 4. Blood negative. 

May 6 . Blood positive ( + ). 

May 6 and 7. Blood negative. 

May 8 . Blood not examined. 

May 9. Blood positive ( + 444 ). 

May 10. Blood positive (-f). Complement-fixation test negative. 

May 11 . Blood not examined. 

May 12. Blood positive ( + ). Horse reweighed and tipped the scale 
at 86 kilograms, a decrease of 23 kilograms. The animal was given 
simultaneous intrathecal and intravenous injections of naganol in doses 
of 3.87 milligrams and 1.29 grams, respectively, and in the same concen¬ 
trations as in the above experiment. At the same time two white rats 
were given cerebrospinul fluid; each received 8 cubic centimeters, developed 
surra, and died. 

May 13. Blood negative. Animal depressed, with impaired appetite. 
Temperature 40.2° C. 

May 15. Horse found dead. Since the body was still warm to the touch, 
cerebrospinal fluid was obtained and injected into two other white ratB. 



406 


The Philippine Journal of Science 




Bath white rats caught the infective inocalatfon and died. Close inspection 
of the animal revealed contusions and bruises on the head indicating that 
tho horse must have developed brain disease. 

EXPERIMENT 0, HORSE 71; WEIGHT, 151 KILOGRAMS 

September 1, 1934. Inoculated subcutaneously with surra organisms. 

September 3 and 6. Complement-fixation tests negative. 

September 7. Blood positive ( + ). 

September 8 and 9. Blood positive (-f + + + ). 

September 10. Blood positive ( + + + + )• Complement-fixation test 

negative. 

September 11. Blood positive (+ -h . 

September 12 and 13. Blood positive ( + ). 

September 14. Blood positive ( + + + + ). 

September 15. Blood positive ( + Complement-fixation test 

positive; first tube ( + )* second tube ( + + ). 

September 16. Blood negative. 

September 17. Blood negative Horse subjected to intrathecal-intra¬ 
venous treatment. At the same time two white rats were inoculated with 

cerebrospinal fluid, developed suria, and died subsequently. 

September 18. Animal depressed with eyes half-closed and eyelids cede- 
matous; muzzle swollen and head pendant. Appetite poor, temperature 
40° C The above symptoms soon disappeared; however, perirectal erup¬ 
tion appeared, and subsided in about ten days, 

October 1. Treatment repeated. 

October 2. Blood positive ( + ). Instead of being continued as in ex¬ 
periment 3, the treatment was suspended and the horse was used in the 
second phase of the work, 

EXPERIMENT 6. HORSE 72; WEIGHT, 104 KILOGRAMS 

December 30, 1934. Infected intrathccally with surra trypanosomes. 

January 3 and 4, 1935 Blood positive (*f). 

January 5 Blood positive ( + 4--M-). 

January 6. Blood and cerebrospinal fluid positive (H—l—1—h>• Animal 
reweighed and lost 14 kilograms Afterwaids it was subjected to intra¬ 
thecal-intravenous injection of naganol, 6.75 milligrams for the intrathe¬ 
cal and 2.25 grams for the intravenous injection in the same concentra¬ 
tions as in the foregoing experiments. Complement-fixation test negative. 

January 7. Blood negative. 

January 18. Complement-fixation test positive + 

January 20. Treatment repeated. 

February 1. Complement-fixation test positive ( + 4* + -!-). 

Februay 3. Given last simultaneous intrathecal-intravenous injection. 

March 5. Complement-fixation test positive ( + ). 

April 1. Complement-fixation test positive ( + + + + ). 

April 30. Blood positive ( + + ). Ten cubic centimeters of blood ino¬ 
culated into a white rat produced the disease in four days; rat died sub¬ 
sequently The horse being still strong was used m the second phase of 
the investigation. 
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EXPERIMENT 7. HOUSE 78; WEIGHT, 141 KILOGRAMS 

September 14, 1935. Infected intrathecally with surra trypanosomes. 

September 19. Blood positive ( + + + + )* Animal depressed; appetite 
poor. 

September 20. Blood positive (H—|—h +) * Complement-fixation tost ne¬ 
gative. Horse lethargic; appetite poor. 

September 21. Blood positive ( + + + + )• Animal lethargic; appetite 
impaired. 

September 22. Blood positive ( + + 4- + ). Temperature rose to 40* C. 
Condition the same as above. The animal was reweighed and tipped the 
scale at 131 kilograms. Given first treatment. 

September 23. Blood negative. Appetite improved although animal is 
still depressed Temperature returned to normal. 

September 25 Blood negative. A perirectal eruption noted. 

October f» Blood negative. Treatment repeated. Complement-fixation 
test negative Perirectal eruption almost healed; oedema of pendant por¬ 
tion appeared. 

October 16. Blood negative Eruption of the rectum disappeared en¬ 
tirely. Appetite fair; oedema present. 

October 20. Blood negative as well as cerebrospinal fluid. Given last 
injection 

October 31. Blood negative; severe lamimtis observed, oedema disap¬ 
peared. 

November 8 Blood negative; lamimtis slightly improved. 

November 13. Blood negative; ammal down, unable to stand, strug¬ 
gling desperately to get up When helped to its feet, the animal manifested 
forced movements. In the afternoon it was killed in extremis. Two white 
rats were given cerebrospinal fluid but failed to develop surra. After a 
month susceptibility test made. Both came down with the disease and died 
subsequently. 

Experiments 8, 9, and 10 were intended to determine the value 
of etharsanol-naganol treatment in experimental surra in horses 
that failed to respond to the intrathecal-intravenous injections. 

EXPERIMENT 8. HORSE 00; WEIGHT, 149 KILOGRAMS 

June 17, 1934. Relapsed as recorded m experiment 3 in spite of the 
intrathecal-intravenous treatment of naganol. 

June 19. Blood negative. Two white rats inoculated with blood. Both 
developed surra after seven days and died in the course of five days. Given 
simultaneous intravenous injections of otharsanol and naganol in doses of 
2 24 grams and 1 49 grams in 10 per cent concentration, respectively. 

June 20 Blood negative. Complement-fixation test positive (-f—|—|—f-) - 

June 25. Blood negative. Treatment repeated. The dose of naganol 
reduced to 0.745 gram, the etharsanol remaining the same as in the initial 
injection. 

July 1. Blood negative Given the third treatment, the same doses as 
immediately above. 

July 3 Blood negative. Complement fixation positive ( + + -! +) in 
three tubes. 
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August 8. Blood negative. Complement fixation positive; + + + + in 
the first, + + + in the second, and ++ in the third tube. 

August 15. Blood negative. Complement fixation positive; + + + + in 
the first and second tubes and + + + in the third tube. Animal was 
gaining in weight (159 kilograms). 

September 8. Blood negative. Complement fixation negative. 

September 30. Blood negative. Complement fixation negative. 

October 16 and November 6. Blood negative. Complement fixation ne¬ 
gative. 

November 21. Blood negative. Cerebrospinal fluid obtained and in¬ 
jected into two white rats. Both failed to develop surra, hence after thirty 
days' observation they were inoculated with surra organisms. In five days 
surra organisms appeared in the tail blood; died four days later. 

February 1, 1935 Blood negative. Complement fixation suspicious (:£). 

April 8 and September 4 and 20, 1935, and February 17, 193G. Blood 
negative (animal inoculation). Complement fixation negative. Animal 
weighed 160 kilograms. 

August 1. Animal in good condition; weight 191 kilograms 
EXPERIMENT 9. HORSE 71; WEIGHT, 118 KILOGRAMS 

October 2, 1934. Relapsed as recorded in experiment 5 after the second 
intrathecal-intravenous injection of naganol. 

October 3. Blood positive (-h). Complement fixation -f -f-f 4* in two 
tubes. Given the initial treatment of eth a r Hanoi- naganol combination, the 
same doses as in experiment 8 

October 4. Blood negative. 

October 9. Blood negative; treatment repeated. 

October 10. Blood negative; treatment repeated 

October 30. Blood negative. Complement fixation positive (-J-). 

November 16 and December 4, 1934, February 1 and March 5, 1985; 
and February 37, 1936. Complement fixation negative Weight of the 
horse 167 kilograms; condition good Animal inoculation negative. 

EXPERIMENT 10. HORSE 72; WEIGHT, 137 KILOGRAMS 

April 30, 1935. Relapsed as recorded in experiment 6 from the intrathe¬ 
cal-intravenous treatment of naganol. Blood obtained from the horse and 
injected into a white rat; the latter killed fnside of ten days after the 
first appearance of the trypanosomes in the tail blood. 

May 3. Given initial treatment. 

May 9 and 16. Blood negative. Treatment repeated on both days. 

July 25 and September 4. Blood negative. Complement fixation nega¬ 
tive 

September 13. Cerebrospinal fluid obtained and injected into two white 
Tats. Both escaped infection. Susceptibility test made. Rats developed 
surra and died. 

February 17, 1936. Blood negative. Complement-fixation test negative. 
Horse in good condition. 

July 30 Animal in good condition and weighed 163 kilograms. Animal 
inoculation negative. 

For the sake of clarity some of the results of the experiments 
were condensed and are given in Tables 1 and 2. 



Table 1 —Shotting some of the results obtained tn experiments 1 to 7. 
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Tablb 1 .—Showing some of the results obtained in experiments 1 to 7 —Continued. 
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Table 2, —Shomng some of the results obtained tn experiments 8 to 10 
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DISCUSSION 

Treatment of equine surra with intrathecal-intravenous in¬ 
jections of naganol. —All of the seven horses employed failed 
to respond to the treatment given. While horses 67 and 70 
died in the course of the treatment, horse 78 was killed in ex¬ 
tremis at the end of the post-treatment observation period cover¬ 
ing twenty-four days. Moreover, horse 67 being a worn-out, 
castaway calesa animal was quite susceptible to surra organisms 
and evidently too weak to bear the medicament administered, 
hence considered a poor risk. Horse 71 received two sets of in¬ 
jections ; horses 68, 69, and 72, each received a complete course 
of treatment (in fact horse 68 received four sets of simul¬ 
taneous intrathecal-intravenous injections), but relapses were 
noted in all cases. So far as the results of the experiments 
went, they disagree with the findings of Edwards and Williams 
in their studies of surra in India, but to some extent support 
those of Tubangui (1930) wherein tartar emetic was used. 
Furthermore, interesting evidence was shown by horse 68 in 
which the parasites in the cerebrospinal canal were absent as 
determined by animal inoculation, but not to the extent of 
complete absence, as a relapse was likewise observed at the 
end of the post-treatment observation period covering one 
hundred twenty-seven days. A similar condition was presented 
by horse 73, but although it showed nervous involvement the 
organisms were never recovered, probably due to the fact that 
the animal was killed in extremis quite early after treatment. 
Considering that naganol has been found effective against surra 
without nervous complication, the above circumstance would 
be difficult to explain were it not for the findings of Reichenow 
(1921) in his work on human trypanosomiasis wherein he stated 
that trypanosomes decreased or even totally disappeared in the 
cerebrospinal fluid after intrathecal injections, but the parasites 
always returned—a fact explained by the assumption that medi¬ 
caments introduced into the cerebrospinal canal do not diffuse 
evenly with the liquor cerebralis and more especially do not 
penetrate into the ventricles of the brain, thus some of the 
trypanosomes may remain unaffected and subsequently bring 
about a relapse. 

Treatment of relapsed horses with etharsanol-naganol combi¬ 
nation. —The three animals (horses 69, 71, and 72 in experi¬ 
ments 8, 9, and 10) subjected to simultaneous treatment with 
etharsanol and naganol all responded satisfactorily. The re¬ 
sults here presented furnish further evidence of the efficacy of 
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the etharsanol-naganol treatment against equine surra. The 
drawback, however, is the toxicity of the combination in some 
natural cases of surra treated where deaths have been recorded 
in the course of the treatment. In declaring the cases here 
described cured, microscopic examination of the blood, animal 
inoculation, complement-fixation test, and the period of poBt- 
treatment observation ranging from one to two years were ob¬ 
served. Furthermore, the increased weight and the good condi¬ 
tion of the animals used at the termination of the investigation 
were also considered. 

The complement-fixation test made in some of the horses 
used furnished an invaluable aid in declaring the animal free 
of surra. However, the test failed to detect the occurrence of 
the disease m the early stages even though the blood was already 
teeming with the surra parasites, as in horses 70, 71, and 72. 

SUMMARY AND CONCLUSIONS 

Experiments to determine the value of the simultaneous in¬ 
trathecal and intravenous injections of naganol and the com¬ 
bination of etharsanol and naganol treatment in relapsed animals 
were performed. 

Of the seven horses employed in the intrathecal-intravenous 
method, four were able to stand the complete course of the 
treatment with the exception of one which received only two 
injections, but all four relapsed. Of the remaining animals two 
died in the course of the treatment and one was killed in ex¬ 
tremis at the end of the post-treatment observation period 
covering twenty-four days. In view of the above the intra¬ 
thecal-intravenous injections of naganol as a treatment of ex¬ 
perimental surra in Philippine horses was found to be of not 
much value and to some extent attended with danger. 

The three animals subjected to the etharsanol-naganol treat¬ 
ment recovered. In declaring these cases recovered, animal ino¬ 
culation, complement-fixation test, duration of post-treatment 
observation, microscopic examination of the blood, increase in 
weight, and good condition of the animals were considered. 
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TANNIN CONTENT OF PHILIPPINE OAK BAKES 

By F. M. Yenko and L vz Bains 
Of the Bureau of Science, Manila 

This paper is a continuation of our work on the tannin con¬ 
tent of Philippine barks and woods. 1 

In the Philippines the tanning of sole leather is now done 
mostly with kamachile bark, Pithecolobium dulce (Roxb.) 
Benth. and there is often obtained a poor quality of leather with 
a disagreeable odor. 

Hides tanned properly with oak-bark extract give a leather 
that is distinguished by a light tan color, firm texture, and 
durability. The oak tannin combines well with hides and pen¬ 
etrates quickly; consequently it is one of the best materials for 
producing heavy leather. 2 

According to Wilson, 8 oak barks collected from different coun¬ 
tries had a tannin content that varied from 1.5 to 29 per cent. 

Formerly the species of oak commonly used for tanning were 
Qucrcus robvr and Q. prinus, containing 9 to 12 per cent tannin; 
Quercws densifiora, with a tannin content of 10 to 29 per cent, 
was also employed when available. 

Recently we analyzed several species of oak bark grown in 
various districts in the Philippines. The official hide-powder 
method, adopted by the American leather Chemists Association, 
was used. The results are recorded in Table 1. As shown by 
the data six species of Philippine oak bark contained more 
than 10 per cent tannin. Pieces of hides were tanned very 
satisfactorily with infusions of these barks. Apparently these 
barks compare favorably with those in other countries. 

Of the Philippine barks analyzed Qvercus puiinosa, grown 
at the Cebu Forest Station, gave the highest tannin content 
(17.76 per cent). When this Bpecies was grown near Baguio it 
gave the lowest tannin content (3.52 per cent). 

1 Baens, L, F. M. Yenko, and A. P. West, Philip. Journ. Sci. 56 (1934) 
177. 

'Rogers, A., Practical Tanning (1922) 205. Bennett, H. G., Animal 
Proteins (1921) 34. 

'The Chemistry of Leather Manufacture 1 (1928) 401 and 407. 
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Table 1 .—Analyses of Philippine oak barks. 








Solids 


Sample 

Mo.* 

Sdenttte name 

Tannin 

Mon tan* 

Purity 









Total. 

Soluble 

In solu¬ 
ble. 



Per entf 

Per cent 

Per cent 

Per cent. 

Per eenU 

Percent 

1 

Querent Itobmeonii Merr _ 

13 96 

8 96 

77.96 

19.68 

17 91 

1 67 

2 

„„ _ do . . 

16 66 

6 14 

76.28 

28 97 

20 79 

8 18 

8 

Querent Mnbeeae M«rr._- 

11 47 

4 09 

78 71 

16 82 

15.66 

0 76 

4 

y Ktreut toleriana Vld. - 

12 81 

8 51 

78 49 

18.17 

16 82 

1 86 

5 

Querent pkthppintnn* A DC. 

14 90 

S 08 

82 87 

19.61 

17 98 

1 63 

6 

Querent Btnnettn Mlq- 

16 01 

8 30 

82 91 

21 69 

19 81 

2 SB 

7 

QHereto pklkprnnennt A DO 

15 79 

3 89 

82 88 

28 88 

19 18 

4 20 

8 

y tmruA oraiie Vico . 

S 77 

3 01 

55 60 

7 10 

6 78 

0 32 

9 

Qmrevi pruinoha Bl. .. 

3 62 

4 19 

46 66 

8 06 

7 71 

0 84 

10 

Querru* W’oodit Ranee - _ 

9 06 

11 20 

44 72 I 

22 56 

20 26 1 

2 80 

11 i 

Querent Cnrramx Men-. 

8 78 

10 40 

46 78 

20 15 

19.18 

0 97 

12 

Querent aolmona Vid_ - 

4 78 

6 18 

48 61 

11 67 

10 96 

0 71 

13 

Querent tundaiea Bl „ _ 

8 78 

11 78 

42 70 

20 80 j 

20 56 

0 24 

14 

y Kerens apoenti* Elmer _ 

6 08 

4 71 

66 36 

11 68 

10 79 

0 89 

16 

y werru* pruinota Bl 

17 76 

8 86 

66 74 

27 79 

26 61 

1 18 


■ Sample* 1 to 7 were collected at Los Baftos, Laguna Province Sample* 8 to IS won 
collected at Baguio, Mountain Province Sample 14 waa collected at Babatfigon, Leyte. 
Sample IB waa collected at the forest station in Cebu. 


Oak barks from trees grown at the Los Bafios Forest Station 
gave a tannin content that varied from 11.47 to 16.01 per cent. 

In this investigation the oak barks used were kindly presented 
to us by Mr. Arthur F. Fischer, director of the Bureau of 
Forestry. 

The identification of barks 1 to 7 was made by Mr. Ma- 
merto D. Sulit, of the Bureau of Forestry. All the other barks 
were identified by Dr. Eduardo Quisumbing, of the Bureau of 
Science. 

BUMMABY 

Philippine oak barks of various species were analyzed for 
their tannin content. 

Six species contained more than 10 per cent tannin. The 
Philippine barks compare favorably in tannin content with oak 
barks grown in other countries. 

The species Quercus pruinosa, grown at the Cebu Forest Sta¬ 
tion, gave the highest tannin content (17.76 per cent). When 
this species was grown near Baguio it gave the lowest tannin 
content (3.52 per cent). 







EFFECT OF MOLDS ON SOME PHILIPPINE TANNING 

LIQUORS, II 

By Luz Baens and F. M Yenko 
Of the Bureau of Science, Manila 

FOUR TEXT FIGURES 

This paper is a continuation of the work reported in our 
first publication 1 —the effect of molds on Philippine tannins 
liquors. 

Several years ago we investigated the tannin content of a 
large number of Philippine tanbarks. 2 Some of them were 
found to contain a rather high percentage of tannin as shown 
by the data recorded in Table 1, in which there is also included 
the analysis of betel-nut kernel. 

These particular materials (Table 1) were selected for the 
mold experiments recorded in this paper. Brief descriptions of 
the trees from which they were obtained are as follows: 

Betel nut, Areca catechu L.* This tall and slender palm is 
found in and about towns throughout the settled areas of the 
Philippines. It reaches a height of 10 meters and a diameter 
of 10 to 15 centimeters. It has dark green pinnate leaves about 
3 meters long. The reddish yellow fruits grow on the stem 
below the leaves. This palm is frequently spontaneous and oc¬ 
curs in second-growth forests, but is rarely found distant from 
cultivation. It has been reported from a virgin forest in only 
a single locality in Palawan. 

In the Philippines, as in all the Indo-Malayan and Polynesian 
regions, the fruits of this palm are extensively utilized for 
chewing with lime and the leaves of the betel pepper. They are 
also used to some extent in dyeing red and black shades. 

Black wattle, Acacia decwnrem Willd. The bark was obtained 
from trees grown in Bukidnon Province, Mindanao. In the 

1 Yenko, F, M, Luz Baena, and F. B. Serrano, Philip. Joum. Sci. 60 
(1936) 241. 

* Baens, Lu*, F. M. Yenko, A. P. West, and H« M. Curran, Philip. 
Journ. Sci. 65 (1934) 177. 

•Brown, William H« Minor Products of Philippine Forests 1 (1920) 
144. 
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sitio called Kaatoan these trees reached an average height of 
5.29 meters in about four years. They were cultivated from 
seeds that were obtained from the Forest Research Institute, 
Buitenzorg, Java. In some districts in Bukidnon the black- 
wattle tree grows very well, and it is quite likely that it could be 
cultivated successfully on rich soil where the climate is similar 
to that of Bukidnon. 



Kalumpit, Terminalia edvlts Blco. 4 A height of about 36 
meters and a diameter of about I meter may be attained by this 
tree. The fruits are about 3 centimeters wide, smooth, dark 
red, fleshy, and acid, and should make a good preserve. 

This species is very common and widely distributed in the 
forests from northern Luzon to southern Mindanao, and it has 
been cultivated at the Lamao Experiment Station. 

Kamachile, Pithecolobium dulce (Roxb.) Benth. 5 The tree 
reaches a height of 5 to 8 meters. This species is a native of 
tropical America but is now thoroughly naturalized in the 
Philippines where it is common and widely distributed. Large 
quantities of the bark are gathered for tanning purposes. 

EXPERIMENTAL PROCEDURE 

Solutions (2 per cent tannin content) were prepared from 
tanning extracts obtained from betel-nut kernel, and from black 

‘Brown, William H , Minor Products of Philippine Forests 2 (1920) 364. 

* Tom. cit. 292. 
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wattle, kalumpit, and kamachile barks. They were heated on 
a steam bath for thirty minutes to pasteurize. Two-liter por¬ 
tions of each were separately inoculated with spores of the molds 
Aspergillus niger and PemciUium glaucum. Other 2-liter por¬ 
tions were exposed to the air and allowed to be infected with 
a mixture of molds existing under ordinary laboratory conditions. 

The tannin content of the solutions was determined before 
inoculation, and periodic analyses were made afterwards. 

In selecting aliquot portions of the solutions for analysis the 
flasks were rotated gently between the hands in order to get 
average samples, and care was taken to avoid disturbing the 
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mold growth on the surface. Evaporation losses were made 
up with distilled water before samples were taken for analysis. 
The results are recorded in Tables 2 to 13. 

In general the tannin content of the various extracts de¬ 
creased, more or less, due to mold action. Usually the greatest 
decrease occurred after about forty days’ exposure. 

In comparing the pH values with the tannin content of the 
various extracts, we note certain relations. 

A rise in the pH value was accompanied by a large decrease 
in tannin content. Acids inhibit the action of molds and the 
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destruction of tannins; consequently, in general, the less acid 
present the greater will be the decrease in tannin content. For 
instance, betel-nut extract inoculated with A. niger showed 
a rise in pH and a relatively high loss in tannin (Table 2). 
Mixed molds (Table 4) gave somewhat the same results. 

When the betel-nut extract was inoculated with P. glaucum 
there was first a rise and later a decrease in pH, indicating in¬ 
creased acidity. There was also some loss in tannin (Table 3). 
The increase in acidity evidently inhibited the mold action but 
was not sufficient to stop it. 

Treated with A. niger the betel-nut solution lost more tannin 
than treated with P. glaucum (Tables 2 and 3). The betel-nut 
extract was more resistant to P. glaucum than to A. niger. 



Inoculation of black-wattle extract with the mold A. niger gave 
a decrease in the pH value that was accompanied by a marked 
loss in tannin content (Table 5). In fact, after about four 
months of mold action hardly any tannin remained in the solu¬ 
tion. In this case the increase in acidity failed to stop the mold 
action because the black-wattle tannin is evidently very sus¬ 
ceptible to the action of the mold A. niger. 

When the black-wattle tannin solution was inoculated with 
P. glaucum there was a comparatively large decrease in the pH 
(5.1 to 4.1). However, there was only a slight loss in tannin 
(Table 6). It would appear that black-wattle tannin is quite 
resistant to the mold P. glaucum. 

The tannin content of the black-wattle extract decreased a 
great deal when the extract was exposed to the mixed molds in 
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the air, but there was not much change in the pH value (Table 
7). Since A. mger is more abundant in the air than P. glaucum 
these results were to be expected in view of the data recorded 
in Tables 5 and 6. 

In all the experiments with the kalumpit bark (Tables 8, 9, 
and 10) there was a large reduction in the pH. Here again, the 
increased acidity apparently inhibited the action of the molds. 
Kalumpit bark was more resistant to the action of A. niger 
than to that of P. glaucum. The mixed molds gave values that 
were about the average of the individual molds. 



The different molds gave the kamachile extract a slight in¬ 
crease in pH that was accompanied by an unusually large loss 
in tannin. This extract is very susceptible to mold action 
(Tables 11, 12, and 13). 

The results recorded in the tables are illustrated graphically 
in the various charts (text figs. 1, 2, 3, and 4). 

The barks used in this investigation were kindly presented to 
us by Mr. Arthur F. Fischer, director of the Bureau of Forestry. 

SUMMARY 

In this investigation a study was made of the effect of molds 
on some Philippine tanning liquors. 

The molds used were Aspergillus niger, Penicilhum glaucum, 
and mixtures consisting largely of these two. 
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The tannin liquors employed were extracts of betel-nut kernel 
and barks of black wattle, kalumpit, and kamachile. 

In general the tannin content of the various extracts decreased, 
more or less, due to mold action. 

A rise in the pH value of the extracts was accompanied by a 
large decrease in tannin content. Acids inhibit the action of 
molds and consequently the less the acid the greater the mold 
action. 

Experiment showed that extracts of betel-nut and black wat¬ 
tle were very susceptible to the action of A. niger but were 
rather resistant to P. glaucum. 

Kalumpit bark was more resistant to the action of A. niger 
than to that of P. glaucum. 

Both molds had a deleterious effect on kamachile extract. 

Table 1 .—Analysis of Philippine harks and betel-nut kernels. 


Sample 

Tannin 

Nontan- 

nin 

Purity 

Solids. 

Total 

Soluble 

Insolu¬ 

ble 


Per real 

Per cm! 

Per real 

Per real 

Per cent 

Ptr etnt 

Betel-nut kernel, Arma culechu * _... 

20 18 

9 61 

67 96 

32 19 

29 87 

2 62 

Black wattle. At arte tUcnrrmt *•. 

48 06 

10 78 

EEli 

66 68 

65 78 

0 80 

Kalumpit; Terminal ta tdklit Blanco b . 

84 a 

7 28 

82 61 

48 17 

41 34 

1 88 

Kamachile, Pithatolobivm dulc* (Boxh.) 

26 12 


73 27 

87 41 

35 66 

1 76 

Benthfc 


9 63 j 






■ Analyiis made in the tannins laboratory, Bureau of Science 
* Analysis made by the Philippine Cutch Corporation, Zamboanga, P I 


Tabus 2— Betel-nut tannin solution inoculated with Aspergillus niger 


Date of analyiis. 

pH. 

Tannin 

Nonlannln 

Punty 

Solids 

Total 

Soluble. 

Insoluble. 

1935 


Per real 

Per etnt 

Per real 

Per emt 

Per etnU 

Per etnt 

July 2 *_ ,._ 

4 9 

1 81 

1 04 

63 61 

3 07 

2 86 

0 22 

July 10 . ... 

5 1 

1 67 

0 78 

69 69 

£ 68 

2 40 

0 18 

July 17. 

6 4 

1 66 

0 68 

72 90 

2 86 

2 14 

0 21 

July 24 . 

6 4 

1 68 

0 68 

74 27 

2 80 

2 06 

0 24 

August 14__ 

6 3 

1 34 

0 21 

86 46 

1 86 

1 66 

0 80 

September 11... 

6 2 

0 68 

0 76 

48 61 

1 76 

1 88 

0 42 

October 9 ... _ 

6 0 

0 20 

1 02 

16 89 

1 68 

1 22 

0 41 

November 18. . 

6.6 

0 17 

0 69 

16 04 

1 67 

1 06 

0 61 


■ Analyst* made before inoculation. All other analyse* recorded in this table were made 
after inoculation 
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Table 8.— Betel-nut tannin solution inoculated with Pmieillmn glaucwtu 


Date of analysis 

pH 

Tannin 

Nfontunln 

Purity 

Solids. 

Total. 

Soluble 

Insoluble. 

1930 


Prr cent 

Prr real 

Prr cent 


Percent 

Per cent 

July 2 «. 

4 9 

1 81 

1 04 

63 61 

8 07 

2 86 

0 22 

July 12 . 

A 1 

l 76 

0 74 

70 28 

2 74 

2 49 

0 26 

July 19 _ ... _ 

A 1 

1 68 

0 62 

78 04 

2 64 

2 80 

0 24 

July 26. 

6 6 

1 66 

0 67 

74 44 

2 46 

2 28 

0 22 

August 16_ 

6 0 

1 47 

0 61 

74 24 

2 23 

1 98 

0 26 

September 18„. 

4 6 

1 89 


74 78 

2 11 

1 86 

0 26 

October 11._ 

4 A 

1 88 

0 60 

72 68 

2 09 

1 88 

0 26 

November L9_| 

4.8 

1 11 

0 68 

68 79 

2 03 

1 74 

0 29 


• Analysis made before Inoculation AH other anal|M recorded in this table were mads 
after inoculation 


TABLE 4. — Betel-nut tanmn solution inoculated with mixed molds. 


Date of analysis. 

pH. 

Tannin 

Nontannin 

Purity 

Solids | 

Total 

Soluble 

Insoluble 

1936 


Per rent 

Per rent 

Per rent 

Per c*ni. 

Per rent 

Per rent. 

July 2*.. 

4 9 

1 81 

1 04 

68 61 

8 07 

2 86 

0 22 

July 11 .i 

4 9 

1 64 

0 68 

69 87 

2 62 

2 22 

0 80 

July 18 _ 

6 6 

1 86 

0 64 

71 48 

2 26 

1 89 

0 86 

July 2& -_ 

6 7 

1 28 

0 46 

78 56 

2 06 

1 74 

0 81 

August 16.. 

6 6 

1 04 

0 44 

70 27 

1 89 

1 48 

0 41 

September 12.. 

5 1 

1 00 

0 89 

71 94 

1 82 

1 89 

0 48 

October 10 

4 9 

0 77 

0 60 

66 20 

1 86 

] 87 

0 48 

November 18 ,. 

6 9 

0 64 

0 78 

42 62 

1 70 

1 27 

0 48 


* Analysis made before inoculation AH other analyses recorded in this table were made 
after inoculation 


Table 5. — Black-wattle tanmn solution inoculated with Aspergillus mger . 


Hats of analysis. 

pH 

Tannin 

Non tannin 

Purity 

Solids | 

Total 

Soluble 

-- 

Insoluble 

1938 


Per tent 

Per cent 

Per «n< 

Per cent 

Per cent 

Per cent 

July 2 . 

A 1 

1 90 

0 87 

68 59 

2 94 

2 77 

0 17 

July 10. 

6.1 

t 89 

0 64 

74 70 

2 76 

2 68 

0 28 

July 17 . 

6 1 

1 90 

0 46 

80 86 

2 68 

2 36 

0 28 

July 24. 

& 4 

1 93 

0 87 

83 91 

2 62 

2 80 

0 22 

August 14 , -. 

6 6 

1 89 

0 26 

87 91 

2 83 

2 16 

0 18 

September 11... 

4 8 

0 78 

0 60 

60 94 

1 80 

1 28 

0 62 

October 9- 

4 7 

0 29 

0 32 

47 64 

1 62 

0 61 

1 01 

November 18 .. 

4 7 

0 04 

0 SR 

9 52 

1 66 

0 42 

l 23 


Vnalysis made before inoculation. All other analyses recorded i 
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Table C.— Black-wattle tannin solution inoculated with PenicUUum glaum 


July u .. 
July 19 .. 

August 14 
Septembc 


Table 7.— Black-wattle tannin solution inoculated with mixed molds , 


Solids 


July 26 ... 
August 16.. 
September IS 


‘Analysis made before 1 inoculation All other analyses recorded in this table wore math 
after inoculation. 

Table 8. —Kalumpxt Uinntn solution inoculated with Aspergillus mger . 

Solids 


( Date of analyst* 


| Insoluble 


| September 11 


1 Analysis made before inoculation All other analyst* recorded In thb ti 
r inoculation 
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Table 9. —Kalumpit tannin solution inoculated vnih PeniciUium glaucum. 

Solids. 


Date of analysis 


[NonUimin 


Total Soluble 


July 26 _ 


>mbor 29 

after inoculation 

Table 10 —Kalumpit tannin solution inoculated with mixed molds 


Purity 


Total | Soluble 


Insoluble 


August 16 . . 

September I2__ 


• Analysis made before inoculation All other analyses recorded In this table were made 
after inoculation 

TABLE 11 —Kamachxle tannin solution inoculated with Aspergillus ntger 


| TanniD 


| Soluble [ 


| July 24 
August 14, 
September 
I October 9 


Analysis made before inoculation All other analyses recorded in this table ware a 
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Table 12. —Kamachile tannin solution inoculated with Penicillium glaucum . 


Date of analysis. 

pH 

Tannin 

Nontannin 


Solids 


Soluble 

Insoluble. 

1935 


Ptr cent 

Per cent 

Ptr cmi 

Ptr etni 

Per cent 

Ptr cent. 

July 2 __ 

6 7 

1 76 

0 88 

66.67 

8 04 

2.64 

0 40 

July 12 _ 

6 7 

1 23 

1 23 

60 00 

2 84 

2 46 

0 88 

July 19. 

6 8 

1 63 

0 78 

66 28 

2 76 

£ 81 

0 44 

July 26 . 

fi 7 

1 69 

0 77 

87 87 

2 72 

2 36 

0 36 

August 16. 

6.1 

1.66 

0 78 

66 66 

2 62 

2 84 

0.28 

September 18_ 

6 1 

0 93 

1 46 

38 91 

2 60 

2 8ft 

0 21 

October 11._ 

6 8 

0 81 

2 08 

12 97 

2 56 

2 3ft 

0 17 

November 29. 

6 7 

0 17 

2 86 

6 76 

2 62 

2 62 

0 10 


* Analysis made before inoculation Ail other analyses recorded in this table were made 
ter Inoculation 


Table 13. —Kamachile tannin solution inoculated with mixed molds 


Dste of analysis. 

pH 

Tannfn 

Non tannin 

Purity 

Solids 

Total 

Soluble. 

Insoluble 

1935 

■■ 

Per e tut 

Per real. 

Per ceni 


Per real 


July 2 •. 


l 76 

0 38 

66 67 


2.64 

9 

July 11 _ 

6 ft 

1.89 

0 51 

78 76 

2 70 

2 40 

9 

July 18 .... 

6 4 

1 78 

0 77 

69 20 

2 64 

2 60 


July 26 . 

6 1 

1 68 

0.70 ! 

69 80 

2 61 

y 28 

■ 

August 15. 

6 8 

1 47 

0.76 

66.22 

2 48 

2 22 


September 12.. - 

6 8 

0 71 

1 66 

81 28 

tu 

2 27 


Oetober 10 . 

6 6 

0 27 

2 07 

11.54 


2 84 


November 2ft_ 

6 8 

0 18 

2 26 

7 41 


2 48 

HO 


» Analysis made before inoculation All other analyses recorded In this table were made 
after Inoculation 
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Fra. 1. Effect of molds on betel-nut solutions. 
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PHILIPPINE ANNATTO DYE AS A COLORING AGENT 


By Siueona Santiago Tanchico and Augustus P. West 
Of the Bureau of Sctenec, Manila 


The bulk of the dyes that are now used commercially are syn¬ 
thetic products 1 There are, however, a few natural dyes 2 that 
are still employed. One of the most important of these is an- 
natto, which is obtained from the seeds of the annatto tree. 
This tree is known botanically as Bixa orellana Linn. It is a 
native of tropical America and has been introduced into many 
other countries. For more than a hundred years the tree has 
been cultivated in India, where the dye has been used for Various 
purposes.* Years ago annatto was introduced into the Philip¬ 
pines, where it is grown in and about towns, and is called, in 
Tagalog, achuete. 

The annatto tree reaches a height of 4 to 6 meters. The 
flowers are white to pinkish in color. The seeds are inclosed in 
capsules that are somewhat rounded and covered with soft bris¬ 
tles. The seeds are about the size of grapeseeds and are pyra¬ 
midal in shape. They are covered with a soft resinous pulp 
that has an attractive vermilion color. This pulp surrounding 
the seeds contains the annatto dye. 

Formerly annatto was employed to some extent for dyeing 
certain textiles. It is not a fast dye, and consequently, like most 
other natural dyes, it has been replaced by synthetic colors. 
However, it is still used for coloring butter and cheese. 

In certain districts along the Amazon River the Indian fam¬ 
ilies make ornamental pottery and drinking cups which they sell 
to traders and travelers. These products are often painted 
rather cleverly with different colors. The red tints are made 
with annatto dye. 4 

1 Cain and Thorpe, Synthetic Dyestuffs. Revised by J. F Thorpe and 
R. P. Linstead (1933). 

’Perkin, A. G., and A. E. Everest, Natuial Organic Coloring Matters 
(1918) 

’Watt, G., Dictionary of the Economic Products of India 1 (1891) 464. 

* Bates, H. W., The Naturalist On the River Amazons (1931) 122. 
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In the Philippines one can usually And annatto seeds for sale 
in the larger markets. The seeds are used mostly for coloring 
local foods. 

Annatto is exported from Jamaica, Ecuador, Brazil, and neigh¬ 
boring regions, and also from India and Java, but not from the 
Philippines. 

According to Thorpe: e 

Annatto comes into the market in the form of cakes, and among the 
different varieties Cayenne annatto is the most esteemed, and is considered 
to be the richest in colouring matter It should contain from 10 to 12 p.c. 
of the pure dye, and not more than 6 p.c of ash, whereas the amount of 
colouring matter in the Bengal product ia frequently lower than 6 p.c. 

Annatto dye contains two coloring matters. It consists mostly 
of bixin (cinnabar red) together with some orellin (yellow). 
Etti,® who first prepared crystallized bixin, proposed the formula 
CssHsiOr for it. There has been some controversy in chemical 
literature as to the correctness of this formula, and some inves¬ 
tigators have suggested somewhat different formulas. 7 

Occasionally the Bureau of Science receives letters requesting 
recipes in which annatto dye is one of the constituents. For 
this extension service we have worked out some recipes that 
serve to illustrate how this dye may be used. 

EXPERIMENTAL PROCEDURE 

Various methods have been suggested for extracting the dye¬ 
stuff contained in the pulp surrounding the annatto seeds. One 
of the simplest methods is to place the seeds in a mortar, add 
some water and stir the seeds around with a pestle. The colored 
solution is poured off and the trituration process repeated until 
no more color is extracted. The combined water solutions are 
acidified with 4 per cent acetic acid, or vinegar. This precipi¬ 
tates the crude dye which is obtained by pouring off the super¬ 
natant liquid or by filtering. 

Bixin is the more useful coloring matter in the crude dye and 
is obtained conveniently by Zwick’s method. 1 * The seeds are 
extracted for twenty-four hours with boiling chloroform. The 
extract is then poured off from the seeds and the excess solvent 

‘ Thorpe, E., Dictionary of Applied Chemistry 1 (1927) 332. 

" Bcr. Deut. Chem. Gesoll. 7 (1874) 446; 11 (1878) 864. 

'Thorpe, E., Dictionary of Applied Chemistry 1 (1927) 333. 

' Thorpe, E., op. cit. 332. 
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removed by distilling. The concentrated solution is evaporated 
to dryness and the residue is treated several times with petro¬ 
leum ether to remove oily constituents. The red powder that 
remains is crystallized from chloroform giving crystals that 
melt at 165° C. 

The red powder, or crystals, dissolved in concentrated sul¬ 
phuric acid, gives a solution with a bright blue color, and on 
dilution with water a green precipitate is obtained (test for 
bixin). 

Kolhaas and Koppel 0 have recently suggested another method 
for producing annatto paste in which the dye is extracted with 
dilute alkali. 

COMMERCIAL PRODUCTS 

Although the recipes that follow have given satisfactory re¬ 
sults they are presented as suggestions rather than specific direc¬ 
tions. The exact quantity of the individual ingredients in each 
recipe can usually be varied to some extent. Again the more 
costly constituents might be replaced by substitutes that are 
cheaper if quality is not a matter of primary importance. 

FLOORWAJt AND FURNITURE POLISH 


Matcrinls * 

BeeHwax, g 80 

Carnauba wax, g 80 

Paraffin, g 80 

Tallow, g 80 

Hercules rosin, g 80 

Turpentine (colored with annatto), cc 600 


The colored turpentine is prepared by treating 260 grams of 
annatto seeds with 1,000 cubic centimeters of turpentine. Al¬ 
low the mixture to stand overnight, then pour off the super¬ 
natant liquid from the seeds. This is the stock solution of 
annatto-colored turpentine that is used for coloring. 

The solid materials (waxes, paraffin, tallow, and rosin) are 
melted together in a casserole over a small flame. The flame is 
then extinguished and the annatto-colored turpentine added. 
The mixture is stirred thoroughly and while still hot is poured 
into containers and cooled quickly. The stoppers of the con¬ 
tainers should fit tightly to prevent loss of solvent. 

The polish should be applied with a soft cloth and the polished 
surface rubbed briskly to produce a brilliant luster. 


' IndiBcho Mercuur 58 (1935) 626 
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SHOE POLISH (FOR BROWN OR TAN SHOES) 


1 m 


Materials 


Carnauba wax, g 

50 

Beeswax, g 

100 

Paraffin, g 

80 

Tallow, g 

20 

Annatto-colored turpentine, cc 

300 

Nitrobenzene, cc 

10 


The annatto-colored turpentine is prepared as in the recipe 
for furniture polish. 

The solid materials are melted together in a casserole over a 
small flame. When the materials are completely melted the 
flame is extinguished and the annatto-colored turpentine added. 
The mixture is now stirred thoroughly, and when it is somewhat 
cool the nitrobenzene is added and the product poured into con¬ 
tainers. 

The polish should be applied with a soft cloth and the polished 
surface rubbed briskly to produce a brilliant luster. 


NAIL GLOSS 

Materials: 

Celluloid, g 60 

Amyl acetate, cc 460 

Acetone, cc 460 

Acetone saturated with annatto, cc 1 


The celluloid is first dissolved in amyl acetate. Acetone is now 
poured into this solution, after which there is added about 1 
cubic centimeter of a solution of acetone saturated with annatto. 

This gloss should be applied with a small camel’s hair brush. 
Finger nails treated with thiB gloss acquire a deep red color. 

Scrap photo films can be used in place of celluloid but they 
should first be cleaned by treating with dilute alkali solution 
and washed well with water. 

A saturated solution of annatto dye dissolved in acetone may 
be prepared by treating about 0.5 gram of annatto dye with 
20 cubic centimeters of acetone. 

The gloss may be removed by washing with acetone. 

BRASS LACQUER 

Materials: 


Celluloid, g 

50 

Amyl acetate, cc 

400 

Acetone, cc 

400 

Acetone saturated with annatto, cc 

1 


The brass lacquer is made in the same manner as the nail 
gloss. Various shades may be obtained by varying the amount 
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of colored solution or the color may be omitted entirely. It 
may be applied with a soft brush or used as a spray. 

If the liquid becomes too thick due to evaporation of the sol¬ 
vents (amyl acetate or acetone) it may be diluted with either 
of them. 

When vases and other brass articles are allowed to stand 
around as ornaments they soon lose their brightness and luster 
and are no longer very attractive. If new or polished brass- 
ware is first treated with this preparation it retains its original 
brilliant appearance for a considerable length of time. 


Macerate the annatto seeds in colorless and odorless coconut 
oil. Use sufficient seeds to obtain the desired color. When all 
the dye is dissolved remove the seeds by filtering and add a small 
quantity of any desired perfume. 

WOOD STAIN 

Annatto dye dissolved in acetone, chloroform, or ethyl acetate 
gives a dark red solution that can be used for staining wood. 
This colored solution may also be incorporated with an alcoholic 
solution of shellac if a colored shellac varnish is desired. 

SUMMARY 

The annatto tree, Bixa ornllava Linn., is a native of tropical 
America and has been introduced into many other countries 
including the Philippines. 

The seeds of the annatto tree are covered with a soft resinous 
pulp that contains a red dye known as annatto. Various methods 
have been suggested for extracting this dye. 

Annatto is one of the very few natural dyes that is still used 
commercially. It is employed mostly for coloring butter and 
cheese. Local foods are often colored with it in the Philippines. 

In order to illustrate how annatto dye may be used recipes 
for making the following products were worked out: Floorwax, 
furniture and shoe polish, nail gloss, brass lacquer, hair oil, and 
wood stain. 




ILLUSTRATIONS 

Plats 1 

Annatto tree (Bixa orellana Linn ) growing m Manila. 
Plats 2 

Fig. 1. Annatto buds and flower. 

2 Annatto capsules. 

Plate 3 

Fig 1. Annatto capsule opened showing immature seeds. 

2. Muture annatto seeds. 
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COMPOSITION OF PHILIPPINE PHYSIC-NUT OIL 

By Auhzlio o. Cruz and Augustus P. Wist 
Of the Bureau of Science, Manila 

THREE PLATES 

Recently the Bureau of Science received several requests for 
information concerning the constituents of physic-nut oil. Ex¬ 
periments on this oil have been carried out in various labora¬ 
tories, but the results were not concordant. To determine the 
exact composition of physic-nut oil the present investigation 
was therefore undertaken. 

Physic-nut oil is obtained from the seeds of a small tree that 
grows to a height of 2 to 5 meters. This tree is a native of 
tropical America and is known botanically as Jatropha curcas 
Linn. For many years it has been grown in other countries, 
including the Philippines, where it is usually cultivated in and 
about towns to serve as a hedge plant. It is called in Tagalog 
tubang-bakod. Tuba is a name given to many plants of this 
family that are used for poisoning fish, and bakod, is the Tagalog 
word for “hedge” or "fernr.” Hence the name tubang-bakod. 
The seeds of this plant are inclosed in capsules that are mostly 
rounded. 

The constants and characteristics of physic-nut oil have been 
determined by various investigators. The oil has strong pur¬ 
gative properties when taken internally, and it also contains a 
toxic Bubstance. 1 It has been used medicinally in India 3 as a 
remedy for itch. In Portugal 8 it has been employed for soap 
making and as an illuminant. In the Philippines the oil is not 
extracted from the seeds. 

1 Anon., Bull. Imp. Inst. 1 7 (1919) 438 Heim, F., and J Rullier, Bull, 
del’office colonial 12 (1919) 96. 

•Watt, Q., Dictionary of the Economic Products of India 4 (1890) 646. 

• Lewkowitach, J., Chemical Technology and Analysis of Oils, Fata, and 
Waxes 2 (1922) 2141. 
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Samples of physic-nut oil obtained from different countries 
gave iodine values 4 that varied from about 94 to 106. This oil 
would therefore be classified as a semidrying oil. 

When the glycerides of physic-nut oil are converted into acids, 
these mixed acids, according to Lewkowitsch,® have about equal 
amounts of the unsaturated oleic and linolic acids in addition 
to the saturated acids they contain. Soliven * reported 35.21 
per cent oleic and 49.28 per cent linolic acid in the mixed acids. 
Kafuku, Hata, and Fujikawa 7 found that the total mixed acids 
contained 53.20 per cent oleic and 22.80 per cent linolic acid. 
Experiments performed by Francois and Droit 8 indicated that 
the mixed acids have about three and a half times as much oleic 
as linolic acid. 

From the inconsistent data recorded in the literature it is 
evident that the exact composition of physic-nut oil is still an 
open question. 

EXPERIMENTAL PROCEDURE 

The physic-nut seeds used in this investigation were collected 
near Magalang, Pampanga Province, Luzon. They were found 
to have 34.3 per cent of hulls and 66.7 per cent of kernels. A 
sample of the kernels extracted with ether gave 46.6 per cent 
of oil, hence the oil in the whole seeds amounted to 30.6 per cent. 
The seeds had a moisture content of 20.0 per cent; calculated 
on a moisture-free basis the whole seeds contained 38.2 per cent 
of oil. 

When tested in the Bureau of Science by the Division of Tests 
and Standards the hulls gave a heating value of 4,653 calories 
per gram. This is somewhat higher than the result obtained for 
common Philippine firewood which gave 4,633 calories per gram. 

The physic-nut oil, obtained by cold-pressing the crushed ker¬ 
nels, was filtered to eliminate most of the solid material. The 

4 Grimme, L. I. C., Zeit deut. Oel-Fett-Iml. 41 (1921) 613 Anon., Bull, 
imp Ins. 19 (1921) 288 L., Mat. grasses 14 (1922) 6099. Soliven, 

F. A, Philip. Art 16 (1928) 687 Smith, T J, Chemist and Drug¬ 
gist 112 (1930) 746. Kafuku, V. K, C. Data, and M. Fujikawa, Journ. 
Chem. Soc. Japan 63 (1932) 1116. Droit, S, Bull mat grasses Inst, 
colonial Marseille 16 (1932) 270. Francois, M. T., and S Droit, Bull. Soc. 
Chim. 63 (1933) 728; 1664. Adriaens, L., Mat. grasses 28 (1936) 10786; 
10813 

‘Chemical Technology and Analysis of Oils, 

241. 

‘Philip Agr. 16 (1928) 698. 

'Journ. Chem. Soc. Japan S3 (1932) 1116. 

‘Bull. Soc. Chim. S3 (1933) 728. 
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oil was then purified by treating successively with 2 per cent 
kieselguhr, suchar, and talcum powder. This treatment re¬ 
moves vegetable fibers and colloidal matter and produces a bril¬ 
liantly clear oil that is only slightly yellow. 

The oil cake that remains after expelling the oil cannot be 
used as cattle food because it contains a purgative substance 
that is toxic. Analysis 9 gave the following results (Table 1). 


Table 1 —Composition of physic-nut oil cake 


Constituent 

Per cent. 

Moisture 

6.63 

Ash 

8.87 

Oil 

14.14 

Protein 

49.90 

Crude fiber 

3.46 

Carbohydrates (by difference) 

17.01 


In Table 2 is given the fertilizer value 10 of physic-nut oil cake. 
It has a high value as a fertilizer and is about as rich in nitrogen 
and phosphorus as castor-seed cake. 


rrtthzer constituents %n physic-nut oil cake 


Constituent 

Par cent 

Nitrogen (N x ) 

8 23 

Phosphoric anhydride (PaO*) 

4 71 

Potash (K=0) 

0.26 

Moisture 

8 06 


The physical and chemical constants of physic-nut oil are given 
in Table 3. 

TABLE 3 —Physical and chemical constants of physic-nut mL 


Specific gravity at 30 V 4 3 C. 0.9082 

Refractive index at 30° 0 1.4606 

Iodine number (Hanus) 94 8 

Saponification value 192.4 

Unsapomfiable matter (per cent) 0 46 

Acid value 6.1 

Saturated acids, determined (per cent) 1 17.37 

Unsaturated acids plus unsapomfiable matter, deter¬ 
mined (per cent) 77.90 

Saturated acids, corrected (per cent) 16.82 

Unsaturated acids, corrected (per cent)* 78 00 

Iodine number of unsaturated acids 111.00 


* Du# to the incomplete ccparation by th« lead-amlt-ethcr method th# saturated acids, u 
determined contained a S6 per cent unaaturated acid* 

h Corrected for uiisaponJSable matter and also for the percentage of unsaturated acids 
contained in tbo saturated adds 

nalysis was made by Miss Gloria Cortes of the Bureau of Science, 
inalysis was made by Mr. R. Isidro of the Philippine Soil Surveys. 
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The saturated and unsaturated acids that occur as glycerides 
in Philippine physic-nut oil were separated by the lead-salt- 
ether method 11 in accordance with the suggestions of Baugh¬ 
man and Jamieson. 13 The results are recorded in Table 4. 


Table 4 .—Separation of saturated acids from the unsaturated acids in 
Philippine physic-nut oil by the lead-salt-etker method. 


Experiment No. 

Oil used 

tTn- 

satu rated 
ackts. 

Saturated 

acids. 

On- 

saturated 
acide (de¬ 
termined) 

Saturated 
adds (de- 
term brad) 

Un- 

saturated 
adds (nor- 
rected) ■ 

Saturated 
adds (cor¬ 
rected). 


9 

9 

9 

Per rent 

Per rent 

Per real 

Per eenl 

1 . 

18 0477 

14 1066 

8 1020 

78 16 

M7 18 

78 20 

16 69 

2 . 

17 1270 

13 2986 

8 0007 

77 04 

17 66 

77 79 

16 96 

Mean,. 




77-90 

17 87 

78 00 

16 82 


*Unsatnrated acids (unaaponlflable matter) removed, iodine number (Hanot) 111 0 
k Iodine number (Hama) *X 


Unsaturated acids .—The unsaturated acids separated from 
physic-nut oil by the lead-salt-ether method were treated with 
bromine and converted into their bromo-deriVatives. 1 * 

No ether-insoluble hexabromide was obtained, thus showing 
the absence of linolenic acid. The composition of the mixed 
unsaturated acids, which occur as glycerides in physic-nut oil, 
was calculated from the iodine number of the unsaturated acids. 
The results are recorded in Table 5. There are also included 
the calculated percentages of glycerides corresponding to these 
individual unsaturated acids. 

Tabu: 5 .—Composition of the unsaturated acids of phystc-vul oil and the 
glycerides corresponding to these acids. 


Oleic . 

Tote! 


Mixture 
of un- 
saturated 

adds 

Original 

Glycerides 
in ordinal 

Per cm! 

Per emu 

Per 

22-89 

17.86 

18 66 

77 11 

60 16 

62 86 

100 00 

78 00 

81 61 


11 Lewkowitach, J., Chemical Technology and Analysis of Oils, Fata, and 
Waxes 1 (1921) 658 

"Cotton Oil Press 8 No. 1 (1922) 41. Journ. Am. Chem. Soc. 42 (1920) 
2898. 

" Lewkowitach, J„ Chemical Technology and‘Analysis of Oils, Fats, and 
Waxes 1 (1921) 686. 
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Saturated adds .—The saturated acids were separated from 
physic-nut oil by the lead-salt-ether method and esterifted with 
methyl alcohol. The mixed acids were dissolved in methyl al¬ 
cohol and saturated with dry hydrogen chloride gas. The mix¬ 
ture was then heated on a water bath (reflux) for fifteen hours, 
after which it was treated with water and the ester layer sep¬ 
arated. The esters were dissolved in ether and the ethereal 
solution washed with sodium carbonate solution and afterwards 
with water. The ethereal solution was dehydrated with anhy¬ 
drous sodium sulphate, Altered, and the ether removed by dis¬ 
tilling. The impure esters which were yellow, were distilled 
under diminished pressure. A preliminary distillation at 5 mil¬ 
limeters pressure was made. The esters were redistilled at 4 
millimeters pressure. Data on the distillation of the esters are 
given in Tables 6 and 7. 

Table 6 —First distillation of the methyl esters of the saturated acids; 
pressure 5 millimeters; 96.9878 grams of esters distilled . 


B 7.—Second distillation of the methyl esters of the saturated acids; 
pressure 4 0 millimeters; 96.7898 grams of esters redistilled 


Fraction* 




From firat distillation j 

Second 

distil- 

lation 

Temperature 

Weight, 



°C 

ff 

A and B .. 

1 

170-178 

19 0076 

C .... . ... _ _ 

2 

178-176 

20 6068 

D. . . . . .. 

8 

176-170 

16 6208 

E. - - _ ... 

4 

170-182 

10 4667 

F and rouldue. . 

5 

6 

7 

182-186 
186-188 
188-204 

16 6610 

7 8800 

6 2426 


Reatduo 


0 6512 

Total. . _ . .. 



06.2270 
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In Table 8 are given the analyses of fractions obtained in the 
second distillation of methyl esters. From these data there 
were calculated the amounts of the individual acids correspond¬ 
ing to the methyl esters contained in the various fractions. The 
results are recorded in Table 9 and were computed in accordance 
with the procedure used by Baughman and Jamieson 14 in their 
investigations of vegetable oils. 

Table 8 . —Analyses of fractions obtained in the second distillation of 
the mixed methyl ester a.* 



Iodine 

Saponifi¬ 

cation 

raluo 

Mean mo¬ 
lecular 
weight of 
mTxod 
eatera 

Composition of mixed 
eaters. 


number 

Saturated. 

Un- 

astu rated 





Per rent 

Per rent 

_ _ 

2 0 

209 6 

2*7 8 

08 11 

1 89 

. 

2 0 

207 4 

270.6 

97 26 

2 74 


6.0 

202 4 

277.2 

96 27 

4 78 


7 3 

199 8 

280 8 

98 09 

6 91 


9 6 

108 9 

289 8 

91 01 

8 99 


10 2 

191 0 

798 7 

90 36 

9 66 

. 

9 7 

186 9 

801 8 

90 82 

9 18 


Mean mo 
locular 
weight oi 
uturatK 
eaten. 


2*7 3 
269 8 
276 4 
279 7 
288 7 
293 6 
302 4 


* Calculated Iodine number of unaa turn ted methyl estera 196 7 


■ Realdue assumed to bo methyl orach (date 

Jouru. Am Chem. Soc. 42 (1920) 166; 1X97. 
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Table 10 {rives the composition of the mixed saturated acids 
and the glycerides in the original oil corresponding to these 
acids. 

Table 10.— Saturated arid*. 


Acid 

Mixture of saturated acids.* 

Gtyceridea 
In original 
oO 

Weight 

Cora posi¬ 
tion 

Propor¬ 
tions in 
original oiL 

tal.... 

5 

2 21S7 
68 1034 
24 9286 

1 2907 

Prrceni 

2 66 
67 14 
28 81 

1 49 

Per e*nL 

0 43 
11 29 

4 86 

0 26 

Pf emt 

0 46 
' 11 84 

6 07 

0 26 

86 6884 

100 00 

16 82 

17 62 


“ When separated from phyele-nut oil the corrected pereentaga of saturated acids was 
16 81 

The composition of Philippine physic-nut oil is recorded in 
Table 11. As shown by the data the oil consists principally of 
oleic, linolic, and palmitic glycerides. The amount of oleic gly¬ 
ceride is remarkably large. This oil is suitable chiefly for mak¬ 
ing soap. 

The theoretical saponification value of physic-nut oil, calcu¬ 
lated from our results, is 191.2. The saponification value as 
determined by experiment was found to be 192.4. The calcu¬ 
lated value checks very well with the experimental result. 

Table 11 — Composition of Philippine physic-nut oil 


Constituent Per cent. 

Glycerides of 

Unsaturated acids— 

Oleic 62 86 

Linolic 18 65 

Saturated acids— 

Mynstic 0.45 

Palmitic 1184 

Stearic 5.07 

Arachidic 0 26 

Unaaponiflable matter 0.45 


Total 99.58 
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SUMMARY 

Jatropha curcas is a small tree that is grown in the Philip¬ 
pines and usually cultivated in and about towns to serve as a 
hedge plant. 

The oil obtained from the seeds of this tree is known as physic- 
nut oil. When taken internally it has strong purgative proper¬ 
ties and in some countries it has been used medicinally. It has 
also been employed for making soap and as an illuminant. 

Physic-nut oil consists principally of glycerides of oleic, linolic, 
and palmitic acids. The amount of oleic glyceride contained in 
the oil is remarkably large. 



ILLUSTRATIONS 

Plate 1 

Physic-nut tree (Jatropka eurcaa Linn ), growing near Manila. 

Plate 2 

Fhysic-nut capsules. 

Plate 3 

Fig. 1. Physic-nut flowers. 

2. Mature physic-nut seeds (natural size). 

3. Physic-nut capsule opened showing seeds. 
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AN IMPROVED JONES BEDUCTOR 


By Rollin G. Meyers 

Chemist, United States Navy Yard, Cavite, Philippine Islands 

ONE PLATE 

The recent use of fretted glass instead of asbestos for filtra¬ 
tion, as for example in the Gooch crucible, suggested the idea 
of applying it to the Jones reductor for iron determinations. 

Whether the ordinary form of the Jones reductor is used, 
or, better, the design favored by Hillebrand and Lundell, 1 some 
pad near the bottom of the tube must be provided; for it Is 
necessary to hold the column of 20-mesh zinc securely in the 
reductor and prevent any of the metal from being carried into 
the suction flask. Filter plates do not always fit securely, and 
usually the construction of this pad requires some little time. 
To avoid these objectionable features there is substituted an 
integrated, fretted-glass filter pad. The pad should be of suf¬ 
ficient compactness to retain the zinc particles but not too dense 
to retard the passage of the solutions through the reductor. 

The design of the reductor (Plate 1) shows the position of the 
fretted-glass filter pad, and is similar in general features to that 
favored by Hillebrand and Lundell, but differs in that the main 
'stopcock is placed at the left instead of the right. This change 
it is believed facilitates the manipulation by permitting an easier 
use of both hands when the main and lateral stopcocks are 
used at the same time. The dimensions given in the drawings 
are tentative. 


Applied Inorganic Analysis (1934) 100. 
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ILLUSTRATION 

Plate 1 

Fig. 1. Jones reductor with Meyers modification of integrated frettcd-gi&sa 
filter plate. About 0.4 actual size. 

2. Detailed view of the fretted-glass filter and stopcocks. About 0.8 
actual size Dimensions are in millimeters on both figures 
tm — 4 449 













FLORAL MECHANISM IN STERCULIA APETALA 
(JACQUIN) KARSTEN 1 

By Jos£ B Juliano 

Of the College of Agriculture , University of the Philippines f Los Bahos 

and 

Eduardo Quisumbinc 
Of the Bureau of Scienoe, Manila 

FOUR PLATES 

One of the most interesting and fascinating problems in 
botany is the peculiar biological behavior of floral organs of 
many angiosperms. Some of these flowers possess structures 
well adapted to insure pollination, while others almost lack the 
structural and peculiar organization essential to reproduction. 
Several imported shade trees, Sterculia apetala (Jacq.) Kar- 
sten ( S . carthaginensis Cav.), now growing at the College of 
Agriculture, University of the Philippines, Los Banos, Laguna, 
have been producing an abundance of flowers each year for 
several years, and surprisingly enough few fruits or none have 
developed from them after any blooming period. Because of 
this apparent paucity of the fruits any observation on the floral 
behavior is of interest and worthy of record. 

This large, graceful, and stately tree (Plate 2) is a native 
of Panam&(4) and is found from southern Mexico to the West 
Indies and northern South America.- It is known there as 
panama; in Guatemala, Salvador, and Honduras, caxtano; in 
Tabasco, bellota; in Columbia, camajon; and in Cuba, camaruca . 

Its leaves are large, deciduous, digitately 3- to 6-lobed, more 
or less peltate, coriaceous, shining green above and soft stellate- 
tomentose below. Shedding of its leaves usually takes place in 
the middle or even as late as the later part of January and lasts 
for a month or so. Simultaneous with the shedding of its leaves, 
new leaf initials are formed at the apices of the branches. At 

1 Experiment station contribution, No. 1145. Head before the Los Banos 
Biological Club, September 24, 1936. 

* The writers have failed to determine the exact date of introduction of 
these trees on the campus from the records of the Department of Agronomy, 
College of Agriculture. 
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the axils of the juvenile leaves, inflorescence initials are differen¬ 
tiated at the four to five basal young leaves. Active growth of 
the leaf and inflorescence initials takes place only when all of 
its leaves are nearly shed (Plate 3), this lasting for about a 
week or so, whence the tree regains its former verdure and the 
inflorescences become well developed (Plate 4). 

The inflorescence, which is axillary, is a large, spreading 
panicle, bearing numerous pedicellate, bell-shaped, polygamous 
(andromoncecious) flowers. The hermaphrodite, or perfect, 
flowers (Plate 1, fig. 8), are less in number than the males 
(Plate 1, fig. 9) and are the first to mature. Neither flower 
possesses distinct petals or sepals, and instead each is provided 
with a 5-lobed, bell-shaped perianth, studded with pinkish to 
reddish woolly shaggy hairs on the outside, and villous within. 
Sometimes the perianth may be reddish and woolly inside, dark 
red and greenish yellow without. Each flower usually measures 
from 1.8 to 2.5 centimeters in diameter, and is provided with 
a terete pedicel about 0.8 to 1.2 centimeters in length. At the 
central inner portion of the perianth surrounding the stalk, which 
bears either the pistil and stamens or stamens alone, is a yel¬ 
lowish circular disc whereon deposits of droplets of nectar can 
be detected before anthesis, and these attract insects during the 
early forenoon. 

In the hermaphrodite flower the stipitate pistil is hairy, 4- or 
5-carpelled, 4- or 5-celled; style connate; stigma radiate. The 
anthers are borne in groups of two or three on a ring around 
the base of the ovary (Plate 1, figs. 10-12) and are more or 
less provided with very short stubby filaments. The anthers 
are bilobed, and dehiscence is longitudinal. 

The staminate flower, which develops much later than the 
hermaphrodite, is provided with a terete hairy stalk borne at 
the center of the perianth and xs enlarged at its apex, whereon 
the anthers are borne on a common disc (Plate 1, fig. 9). Sur¬ 
rounded by the anthers and usually inconspicuous is a rudimen¬ 
tary pistil. 

The fruit, which seldom sets, is borne in a cluster of five podlike 
carpels, about 10 centimeters long and contains large brown 
chestnutlike seeds. Its interior is covered with stiff brown 
bristles that may penetrate the flesh and may cause irritation. 

The trees on the College of Agriculture campus were first 
observed by the writers to bloom in March, 1924. Earlier bloom¬ 
ing might have taken place, as a herbarium collection deposited 
in the National Museum Division, Bureau of Science, shows that 
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Mr. J. E. Higgins, formerly a professor of agronomy of the 
College of Agriculture, collected specimens of this species with 
mature inflorescence March 4, 1022. As far as the writers are 
aware this is the earliest record of the blooming of this species 
on the campus. Opportunities for observing the floral behavior 
of this species offered themselves during 1925, 1926, and 1931. 

Anthesis .—March 25 and 26, 1925, and March 1 and 2, 1926, 
hourly observations were made on the opening of the male and 
perfect flowers for a period of twenty-four hours. During each 
observation eighty flowers of each kind were studied. 

The mode of opening and separation of the perianth lobes 
in both flowers is perfectly identical. Long before anthesis, the 
perianth lobes are intact (Plate 1, fig. 7) at their margins and 
seem to be so well fitted together as to be nearly air-tight. This 
is indicated by the slight puffing action when a slight pressure 
is applied on the perianth. Separation of the perianth lobes 
usually begins at about 10.45 to 11 p. m. Small slits between 
the lobe margins are formed (Plate 1, ftg. 1) simultaneously, 
usually starting at the middle where the opening is the widest. 
Sometimes slit formation takes place between two opposing 
margins of the lobes (Plate 1, fig. 2), so that the lobes become 
separated into one group of two lobes and another with three 
lobes. Between 1.07 and 1.26 a. m. the third slit is formed 
(Plate 1, fig. 4) separating one of the lobes from the group of 
three. Sometimes, a fourth slit is simultaneously formed so 
that three lobes become distinctly separated, while the two still 
remain intact (Plate 1, fig. 6). When slits are formed simul¬ 
taneously between the lobes (Plate 1, fig. 1) early at night (10.45 
to 11 p. m.), we obtain a condition similar to that shown in 
Plate 1, fig. 3, where three of the lobes remain intact only at 
their apices, while the other two touch each other only at their 
apices. These conditions remain throughout the early morning, 
and at about 4 to 4.15 a. m. all of the lobes separate from one 
another completely (Plate 1, fig. 6) and begin to curve outward 
very slowly until the perianth segments are actually distended 
and curved outward, thus exposing the sexual organs at 5 a. m. 
or at dawn. Anthesis is accompanied by an exhalation of a char¬ 
acteristic odor, which attracts insects and lasts practically the 
whole day. In other words, the perianth lobes begin to separate 
at about 11 p. m. and are completely distended at 5 a. m., a 
period covering practically six hours. In no case did the writers 
observe a single flower remaining closed; all of them (male and 
hermaphrodite) opened. 
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Movement of the pistil .—Movement is essentially confined to 
the stalk bearing the pistil and the stamens or the stamens and 
the rudimentary pistil, and to the style of the pistil in the herma¬ 
phrodite flower. 

When the hermaphrodite flower has attained a diameter of 
about 7 to 8 millimeters, its pistil and stamens inclosed by the 
perianth segments (Plate 1, fig. 7) are very well differentiated 
and developed. Its pistil is borne on a very short, stubby, 
terete stalk arising from the center of the perianth. As the 
flower develops and enlarges, this stalk elongates (Plate 1, fig. 
8) vertically, thus pushing the stigmas way down against the 
apices of the perianth lobes. This elongation is accompanied 
by an unequal growth or elongation of the cells of the stalk on 
one side, which results in the bending of the same stalk. This 
combined elongation and bending of the stalk is completed prior 
to 9 p. m., the night before anthesis. On the other hand, the 
style begins to elongate and bend early in the morning (8 a.m.), 
the day prior to anthesis, and continues to do so until 8 p. m. 
of the same day, at which time the style assumes a nearly 
horizontal position (Plate 1, fig. 11). Bending of the style and 
the stalk, therefore, must have started more than fifteen hours 
before anthesis when the sexual organs are fully exposed. The 
pistil retains this position through the night until about 4 a. m. 
the next day, when another active bending takes place in the 
style alone. This further growth of the style keeps it nearly 
touching the carpel wall of the ovary (Plate 1, fig. 12) and the 
stigmas directed towards the pedicel. The style, therefore, has 
two periodic movements; during and after the first movement 
the stigmas may be placed in such a position that a slight chance 
for self-pollination, or autogamy, may be attained, although, as 
is noted below, this seems to be improbable. 

The movement of the stalk of the male flower is very similar 
to that described for the hermaphrodite flower. In this the 
elongation and curvature of this stalk is much more pronounced 
(Plate 1, fig. 9) so that at anthesis the anthers are placed in 
a nearly oblique position facing the perianth. No movement of 
the rudimentary pistil has been noted. 

Dehiscence .—Dehiscence of the pollen grains was observed for 
three years (1925, 1926, and 1931) and was found to taXe place 
between 1 and 2 a. m. The anthers never dehisce their contents 
all at one time; they open one after another in no regular suc¬ 
cession for a period of an hour. It is very interesting to note 
that dehiscence takes place at the time when the stigmas are 
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held nearly horizontal (Plate 1, fig. 11), so that pollination, or 
autogamy, even by gravity, is rather difficult, if not impossible. 
The direct line of fall of the pollen grains does not coincide with 
the position of the stigmas so that pollen grains would rarely 
lodge on the stigmas. Protrandry is the rule in this species as 
dehiscence takes place long before complete anthesis is attained. 

Emasculation .—To ascertain whether the bending of the style 
and the stalk is influenced by the presence of the stamens at 
the base of the ovary in the perfect flower, one hundred herma¬ 
phrodite flowers were emasculated in March, 1926, and 1931, 
at 8 a. m., before the styles had a chance to show any sign of 
movement. For emasculation flowers that were expected to 
open the next morning were selected. With a slight pressure 
applied on the perianth, the lobes were mechanically separated 
from one another, and a pair of fine forceps was inserted into 
the perianth. The anthers were removed carefully, one by one, 
care being taken to dip the forceps in ethyl alcohol (95 per 
cent) every time a stamen was removed from a flower. Begin¬ 
ning at 9 o’clock that night, hourly observations were made on 
the behavior of the styles and stalks of the emasculated flowers; 
the results are interesting. The stalks bearing the pistils 
elongated and bent as described above, but their styles never 
changed their positions for twenty-four hours from 9 p. m., 
these remaining perpendicular to the axis of the ovary. None 
of the emasculated flowers produced fruits; they shriveled and 
dried, remaining on the floral cluster for some time until the 
whole inflorescence abscinded from the tree. It seems very 
likely that some direct relation really exists between the bend¬ 
ing of the styles and the presence of stamens at the bases of the 
ovaries, but not with the elongation and bending of the stalks 
bearing the pistils. The presence of stamens serves perhaps 
as a stimulus for such movement of the style. 

The writers believed that gravity might play a part in the 
bending of the style in this species. March 1, 1931, two large 
branches bearing numerous flowers or floral clusters were tied 
to a long wooden pole so as to change the normal position of 
the individual flowers. This was done at 8 a. m. The relative 
positions of one hundred perfect flowerB were noted and re¬ 
corded; some were held in an inverted position, while others 
were held laterally. Hourly observations were made on these 
flowers for a period of twenty-four hours. The young flower 
buds (mostly males) that did not open the next morning were 
decapitated, while fifteen were allowed to remain as controls. 
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Only five of the hermaphrodite flowers held laterally showed 
bending of their styles; the styles of those that were turned 
upside down exhibited no movement at all, but remained vertical 
with the stigmas directed upward as before. The young male 
flowers used as control were able to change their position and 
assumed the normal pendant position the next morning. Al¬ 
though the data herein presented on the influence of change of 
position on the movement of the styles seem insufficient, there 
are indications to show that gravity has little or nothing to do 
with the bending of the styles. 

It is clearly evident that self-pollination here may be inade¬ 
quate because of the nonsynchronous movements of the style 
and stalk with the time of dehiscence. Cross-pollination may 
be possible though, because of the possibility of pollen transfer 
by insects during the early morning when the stigmas are still 
receptive. In many species of angiosperms movements of the 
style or stigma and stamens bring about autogamy and pollina¬ 
tion very successfully. Knuth,<2) for example, cites Epilobium 
angu8tifolium Linn, as having flowers with styles short at first; 
later, after twenty-four hours from anthesis, these elongate, 
and the widely divergent stigmas finally recurve so as to touch 
the pollen-covered anthers. In Oenothera biennis Linn, the style 
straightens half an hour after anthesis, and the stigmas spread 
out, so that crossing may be effected by insects already dusted 
with pollen. As the four stigmas roll back they ultimately touch 
the anthers before these have lost their pollen. In Stachys 
xylvatica(3) the style, at first with almost apposed branches, 
is situated behind the anthers, which have dehisced downward. 
Later the style bends downward under the anthers and, at 
the same time, opens its branches widely. If insects fail to 
visit the flower, autogamy is effected by the stigmatic branches, 
which slide gradually between the anthers that are still covered 
with pollen, or the stigmatic branches bend downward until 
they touch the anthers. Similar movements of the styles in 
Valeria.nella olitorm Pollich., Mortna elegane Fisch. and Av6- 
Lall., and Tricyrtw ptlom Wall, also effect autogamy. 

Hildebrand O) observed that the movement of the floral organs 
in Cleome spinosa and C. gigantea was due to gravitation. He 
further states that as the position of the floral organs in this 
respect is altered, the stigmas and the anthers always assume 
such positions that they do not come in contact with one another, 
and cross-pollination is promoted. 
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Knuth(S) also mentions that the movements of the stamens 
of Berberis vulgaris Linn, are caused by the flow of water in the 
stimulated part. The stamens bend inward towards the stigma 
due to the presence of a special tissue, consisting of elongated 
narrow cells which are almost fused together and provided 
with small intercellular spaces, especially at their ends. The 
transverse walls of these cells are thin, and their longitudinal 
walls, on the contrary, are thick with numerous scattered pits 
which render possible both a very rapid interchange between 
cells and also a quick bending of this elastic tissue. On stim¬ 
ulation, the stamen becomes lax, spreads out, curves like a 
how, while its edges pull upon the transverse walls, and its 
convex central part presses against the outer wall, which be¬ 
comes strongly arched. Hence, the cells become shorter and 
thicker. This change in the motile tissue causes the filaments 
to bend inward. 

Artificial pollination. —In March, 1926, artificial pollination 
of one hundred hermaphrodite flowers was performed by the 
writers. The pollen was collected between 1 and 2 a. m. from 
normal male flowers with the use of a camel’s hair brush. The 
pollen grains were gently brushed against the stigmas of the 
perfect flowers that were to open that same morning. This 
was repeated in March, 1931. Of the one hundred flowers thus 
artificially pollinated, only two developed fruits in 1926, and only 
one in 1931. These results clearly indicate two possibilities; 
namely, that the nonsetting of fruits may be due to lack of 
proper pollination or to the presence of defective pollen, defective 
ovular contents, or similar conditions inherent in the plant. 
The writers have no information to offer on this matter. 

Insect visitors. —As fruit setting is rather rare, it seemed in 
order to find out what kind of insects usually visit the flowers. 
March 1, 1926, several insects were observed flying from 
flower to flower. Some of the insects that were found between 
8 to 10 a. m. were Erassa penangiv Moore (a moth), Trigona 
biroi Fabr., Monolepta bifasciata Hornst. (a beetle), and Can- 
tharis granulipentm Blanchard (a beetle) 3 During the after¬ 
noon, from 3 to 6 p. m., the following insects were the frequent 
visitors: Erassapenangm Moore, Trigona biroi Fabr., and Lucilia 
dux Linn, (a fly). In the evening only moths and flies visited 

*The identification of these insects was made by Dr Leopoldo B. Ui- 
chanco, of the College of Agriculture, to whom the writers are greatly 
indebted 
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the flowers, and their activities seemed to stop after 8 p. m. 
Throughout the whole night practically no other insects visited 
the flowers. 

March 10, 1931, another observation on insect visitors was 
made by the writers. The day was bright and dear, and the 
plant was in full bloom. The insects observed are listed in 
Table 1. 

Table 1 . —Insects that visited flowers of Sterculia apetata March 10, 19S1, 
from 7 a. m. to li noon and from noon to A IB p. m. 


Um to 

It noon to 

It noon 

4.11 p m. 

Apt* indica Fabr , race nxgrocxncta Smith (Apicta, 



Hymenoptera) 

— 

+ 

Chalcididte, Hymenoptera (parasitic wasp) 

+ 

+ 

Cantharxs flavtfemoralis Blanchard (Coleoptera) 
Cktlomenes 6-maculata Fabr. (Coccineli<ta, Co- 

+ 

— 

leoptera) 

+ 

+ 

Chalcididte, Hymenoptera (wasp) 

Cerafta similta Oliver (Chrysomelidce, Coleop¬ 

-f* 

+ 

tera) 

Dasyproctits phihppmensts Ashmead (Crabrom- 

— 

+ 

die, Hymenoptera) 

+ 

— 

Dmcamma sp. (Formieidtt* Hymenoptera) 
Dysdercus megulopygus Breddin (Pyrrhocoruta, 

+ 

**■* 

Hemiptera) 

Dysdercus pcrctlus H. S (Pyrrhocoricta, Hemip- 

+ 


tera) 

+ 

+ 

Mycetophiluta, Diptera 

+ 

— 

Muscoidea, Diptera 

+ 

+ 

Musca sp. (Muscide, Diptera) 

— 

+ 

Plecoptera 

+ 

— 

Polyrhachts dives Sm. (Formiclcta, Hymenoptera) 

+ 

+ 

Phyllodromia sp. (Blatticta, Orthoptera) 

Odynerus hjemorrhotdalts var. ater Sauss. (Ea¬ 

+ 

— 

rn eni eta, Hymenoptera) 

— 

+ 

Reduviicta, Hemiptera 

— 

+ 

Syrphicta, Diptera 

+ 

+ 

Tabanus striatus Fabr (Tabantdae, Diptera) 

— 

+ 

Tachinuta, Diptera 

+ 

+ 


At night, from 8 to 6 o’clock the next morning, no insect 
other than mosquitoes were observed to visit the flowers. 

Of the insects enumerated above, the following are the only 
possible flower pollinators: Apia indica Fabr. race nigrocincta 
Smith., Dasyproctue philippinensis Ashmead, Odynerus hsemor- 
rhoidalis var. ater Sauss., and possibly the Muscoidea (Diptera), 
Muaca sp. and Syrphidee (Diptera). These are mostly present 
during the early forenoon, while others may continue to visit 
the flowers even in the afternoon. 
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From the above observations it is apparent that insect visitors 
are rather numerous in the early morning and afternoon, and 
practically absent at night. As dehiscence takes place at the 
time when insect visitors are absent, this species is dependent 
largely, if not entirely, on autogamy for pollination. During 
the day when insects are numerous, the anthers are wholly, if 
not entirely, devoid of their contents, as their pollen grains have 
been dehisced by them. Of course, during the early morning 
hours when the stigmas are still receptive, a certain amount of 
cross-pollination may occur. 

SUMMARY 

Macroscopical observations on the floral behavior of Sterculia 
apetala (Jacq.) Karsten (Sterculia carthaginensis Cav.) are 
herein reported. The flowers (hermaphrodite and male) start 
to open at about 11 p. m. and are completely opened by 5 o’clock 
the next morning. Simultaneous elongation and bending of 
the stalk bearing the pistils and stamens as well as stamens 
alone have been noted. These movements may bring the stigma 
in the line of fall of the pollen grains, but since anthesis takes 
place at the time the stigmas have already passed this line, 
autogamy hardly occurs. 

Insects visiting the flowers are abundant during the day and 
are practically absent at night, during which time anthesis 
takes place. Scarcity of fruits that are set during each bloom¬ 
ing period may be attributed to the poor device for bringing 
about self-pollination in this species. 

The presence of stamens on the ovary is believed to be the 
stimulus necessary for the movement of the style but not the 
stalk bearing the pistil. Gravity has very little, if any, in¬ 
fluence on the movements of the style and stalk bearing the pistil. 

Artificial pollinations disclosed the fact that the nonsetting of 
fruits may be due either to the lack of proper pollination or 
to the presence of defective pollen, defective ovular contents, 
and the like. 
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ITh* drawing* were retraced by Mr V V Maraatirmn, of the National Mueuni, Bureau of 
Betaaee, from the original drawing* of the senior author The photograph* were taken 
by the photographic division of the College of Agriculture ] 

Plate 1. Sterculia apbtala (Jacq.) Karsten 

Fig. 1. Front view of the hermaphrodite flower showing* early formation 
of slits between the perianth lobes, collected at 10.45 p. m.; X 1. 
2. The same as fig. 1, collected at 10.50 p m,; X 1. 

8. The same, collected at 1 a. m.; X 1. 

4. The same, collected at 1 25 a. m., X 1. 

6. The same, collected at 1.30 a. m.; X 1. 

6. Another flower showing all its lobes fully separated from one an¬ 

other, collected at 4 a m., X 1 

7. Young hermaphrodite flower with portion of its perianth re¬ 

moved to show the short stalk bearing the pistil, the ovary of 
which beam at its base the stamens; X 3. 

8 Showing elongation of the stalk bearing the pistil and stamens 
in hermaphrodite flower; pc, perianth; X 3 

9, A mature male flower with a portion of its perianth, pc, removed 

to show the long, curved stalk bearing the anthers at its apex 
(rudimentary pistil not seen); X 3. 

10 Showing the bending of the stalk bearing the pistil and stamens 

in the hermaphrodite flower; x 3. 

11 Showing the anthers already dehiscing, while the style is held 

horizontally; ov , ovary; x 3. 

12. At anthems, showing the style, sc, completely bent and the stalk 
fully bent and elongated; pi, pedicel; «a, stigmas Note the 
wide dehiscence of the anthers, nt; X 3. 

Plate 2. Sterculia apetala (Jacq.) Karsten 
The plant in full foliage and in full bloom Photographed March 17, 1926. 
Plate 3. Sterculia apetala (Jacq.) Karsten 

The same tree nearly defoliated Shows active growth of new leaf buds 
at the axils of which are formed the inflorescence initials at 
nearly the same time, A few old dry leaves still persist on the 
terminal branches Photographed February 9, 1931. This tree 
was uprooted by a typhoon in 1935. 

Plate 4. Sterculia a pet ala (Jacq.) Karsten 

Another tree of the same species growing near the administration build¬ 
ing (north side) in full bloom and in full foliage. Abundant 
dried leaves on the ground. On the right is a stem of a young 
royal palm, and Phytolaca dioica Linn, on its extreme right. 
Averrhoa bilbnbt Linn, is in the background between the Stercu- 
Ua and the royal palm. Photographed March 80, 1926. 
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PHILIPPINE RUSTS IN THE CLEMENS COLLECTION 

1928-1926, II 1 

By J. C. Arthur and Gamas B. Cummins 

Of the Department of Botany, Purdue Univereity Agricultural Experiment 
Station, Lafayette, Indiana 

FOUR PLATES 
ON MOBACEAB 

ML CMtOTCUUM ALUUMTIl By*. 

On AUaeanthvs luzonicua (Blco.) P. Vill. var. glaber (Warb.) 
Merr., Luzon, Isabela Province, Cabagan, January 16, 1924, 
Clemens 1697. 

M. C ROSSO PSORA PICI m. mt. PUU 2, Sr- «. 

Urediis hypophyllis, subepidermalibus, minutis, brunneis, 
paraphysibus periphericis, hyphoideis; urediosporis irregularis, 
ellipsoideis, obovoideis vel triangularis, 16-19 x 19-80 n; mem- 
brana 1.6 v. cr., cinnamomea, echinulata, poris germ. 3, aequa- 
torialibus. Teliis hypophyllis, filiformis, brunneis, 2-6 mm lon- 
gis; teliosporis oblongis, 7-10 x 28-30 ja; membrana 1 y cr., 
pallide brunnea. 

On Ficus veuriegatus Bl., Luzon, Z am bales Province, Castillejos 
to Subic, March, 1924, Clemens 1727. 

M. PHTBOPBLLA FICI (Cut.) Arth. 

On Ficus Cumingii Miq., Luzon, Benguet Subprovince, Mount 
Pulog and vicinity, February 24 to 27, 1925, Clemens 5128. 
On Ficus hauili Blco., Luzon, Bulacan Province, Sibul Springs, 
December, 1924, Clemens 4947; Benguet Subprovince, Adouay, 
February 24, 1925, Clemens 5021; Baguio highway, February, 
1925, Clemens 5812. On Ficus religiosa L., Luzon, Manila, 
February 6, 1924, Clemens s. n. On Ficus subulate Bl., Min¬ 
danao, Thermal Springs, Mount Apo, May 31, 1924, Clemens 
2081. On Ficus sp., Luzon, iBabela Province, Ilagan, December 
24, 1924, Clemens 1812. CEBU, Cebu, May 16, 1924, Clemens 
4921. On Malaisia scandens (Lour.) Planch., Luzon, Isabela 
Province, Echague, December 19, 1928, Clemens 1785. 

1 Contribution from the Department of Botany, Purdue Univereity Agri¬ 
cultural Experiment Station, Lafayette, Indiana. 



464 The Philippine Journal of Science use 

IS. URKDO ARTOCARPI B. ud Br. 

On Artocarpm communis Foret., Mindanao, Todaya, Mount 
Apo, June 18, 1924, Clemens 1979. 

ON URTICACE/E 

M. fVCCISLABTSVU PIPTUBI Syd. 

On Pipturm arhorescens (Link) C. B. Rob., Luzon, Cagayan 
Province, Callao Caves, January 14, 1924, Clemens 1721: Ben- 
guet Subprovince, Mount Pulog and vicinity, February 24 to 27, 
1925, Clemens SI 66. On Pipturus repandus Wedd., Luzon, 
Nueva Vizcaya Province, south of Santa Fe, January 25, 1924, 
Clemens 1691. 

It is doubtful whether this species can belong in the genus 
PuccinUtstrum. The uredia have hyphoid, hyaline, peripheral 
paraphyses surmounting a very short and indistinct peridium. 
Such characters would indicate a relationship with Cerotelium 
rather than Pucciniastrum. In the absence of telia there can 
be no advantage in shifting the species about, however. 

IT. FUCCINIA8TKUM BOBHMEBIAE <Di*U Syd. 

On Boehmeria multiflora C. B. Rob., Luzon, Benguet Sub¬ 
province, Mount Santo Tomas, February 19,1925, Clemens 5810. 
On Cypholophus brunneolus Elm., Luzon, Benguet Subprovince, 
Mount Santo Tomas, February 19, 1925, Clemens 5809. 

II. CREDO n>. 

On Urticacese ( Pilea? ), Luzon, Benguet Subprovince, Mount 
Pulog and vicinity, February 24 to 27, 1925, Clemens 4986. 

Apparently this rust has not been described, but because of 
the uncertainty regarding the identity of the host and the frag¬ 
mentary character of the specimen we are listing it as above. 
The uredia are amphigenous, erumpent, cinnamon-brown, with 
a few peripheral, brownish, thin-walled paraphyses; urediospores 
ellipsoid or globoid, 18 to 23 by 24 to 29 n; wall 2 to 3 n thick, 
cinnamon-brown, sharply echinulate, pores 2 and equatorial. 
The rust is probably a species of Puccinia. 

ON FOLYGONACEiE 
II. PUCCINIA CONGBSTA B. nl Br. 

On Polygonum chinense L., Luzon, Benguet Subprovince, 
Mount Pulog and vicinity, February 24 to 27, 1925, Clemens 
5012. On Polygonum tomentosum Willd., Luzon, Tarlac Prov¬ 
ince, Gerona, January, 1925, Clemens 4951. 
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44. PUCCINIA POLYGONI-AMPHIBII Fin. 

On Polygonum chinense L,, Luzon, Benguet Subprovince, 
Mount Pulog and vicinity, February 24 to 27, 1925, Clemens 
5125; Baguio, February, 1925, Clemens 5819, 5819a. 

Only uredia are represented in these collections. The spores 
have two or three pores near the hilum, as in the North American 
form on Polygonum virginianum. 

ON ANONAC&E 

«]. AHCIDIUM UVARIAB-RUPAB P. Hau. 

On Uvana rufa Bl., Luzon, Bulacan Province, Santa Maria, 
November, 1924, Clemens 1856. 

ON AMARANTHACEA3 
42. UROMTCK8 DEERING1AE Sr*. 

On Deeringia baccata (Retz.) Moq., Luzon, Benguet Subprov¬ 
ince, Mount Pulog, below Camp 42, February 24, 1925, Clemens 
SOSO. 


ON BANUNCULACEA3 

4* COLKOSPORIUM CLRMATIDIB Bartl. 

On Clematis gouriana Roxb., Luzon, Benguet Subprovince, 
between Camp 42 and Adouay, February 27, 1925, Clemens 
1988. 

44. PUCCINIA EXHAUST* DM. 

On Clematis gounana Roxb., Mindanao, Todaya, Mount Apo, 
June 18, 1924, Clemens 2002. Luzon, Benguet Subprovince, 
Mount Santo Tomas, February 19, 1925, Clemens 5811. 

ON BERBERIDACEA3 

M. PUCCINIOBIBA CLKMRN8IAE ap. nmr. Plat* 2. If. 2. 

Pycniis ignotis. Aeciis et urediis nullis. Teliis hypophyllis, 
in greges maculis laxe dispositis, albido-flavis; cellulis peridii 
irregularis, oblongiB, verrucosis, laxi conjunctis; teliosporis ob- 
longis, 14-19 x 26-32 p., utrinque rotundatis, medio leviter 
constrictis, levibus, facillime in loculos secedentibus, episporio 
1-2 i* cr.; cellulis intercalaribus conspicuis. 

On Berberis barandana Vid., Luzon, Benguet Subprovince, 
Mount Pulog, February 25 to 26, 1925, Clemens 1974. 

We take great pleasure in naming this species in honor of 
Mrs. Clemens, whose botanical work in the Philippine Islands 
has resulted in many important discoveries. 
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ON LAUHACEiE 


M. AECIDIUM MACH1U P. Hum. 

On Machilua phUippinensis Merr., Luzon, Benguet Subprov¬ 
ince, Mount Santo TomaB, February 19, 1925, Clemene B815. 

ON SAXIFRAGACEUE 

17. PUCCINIOSTKLE CLARKIANA (Bard.) Did. 

On Astilbe philippineneis Henry, Luzon, Benguet Subprovince, 
near Camp 42, en route to Mount Pulog, February 24, 1925, 
Clemens 5028; Mount Santo Tomas, February 19, 1925, Clemens 
5811a. 

ON ROSACEA3 

18. RAMASPORA ACUT1BSIMA 8 j*. 

On Rvbus moluccanus L., Mindanao, Thermal Springs, Mount 
Apo, May 31, 1924, Clemens 2029. On Rubus niveus Thunb., 
Luzon, Benguet Subprovince, Mount Pulog region, February 27, 
1925, Clemens 5ISO, 51S1. On Rubus pyrifolius Sm., Mindanao, 
Thermal Springs, Mount Apo, May 30, 1924, Clemens 2021. 
On Rubus Rolfei Vid., Luzon, Benguet Subprovince, Mount Pu¬ 
log, February 25, 1926, Clemens 5IS5, 51S6. 

«». KURHNBOLA JAPONIC! Dl.(- 

On Rosa philippinensts Merr., Luzon, Benguet Subprovince, 
Adouay, February 24, 1926, Clemens 4989. 

It. GKKWASIA FABCICULATA ap. nor. PUta *. 1«. I. 

Pycniis et aeciis ignotis. Urediis epiphyllis, minutis, intra- 
epidermalibus; urediosporis globosis vel ellipsoideis, 18-23 x 
25-30 ia; membrana 2 (i crassa, hyalina, aculeate, poris germ, 
obscuris (3 aequatorialibus?). Teliis hypophyllis, minutis, pal- 
lidis, subepidermalibus, per stomata erumpentes; paraphysibus 
periphericis, hyalinis, valde curvatis, membrana crassa; telio- 
sporis et paraphysibus in apice hypharum erumpentium ortis, 
teliosporis globosis vel ellipsoideis, 19-22 x 26-34 p; membrana 
1 crassa, ad apice 3 \l, hyalina, levis; pedicello brevi. 

On Rubus sp., Luzon, Benguet Subprovince, Mount Pulog, 
February 25, 1925, Clemens 5134. 

The telia of this rust are similar to those described for the 
genus Gerwasia in their mode of formation but differ in the 
curiously contorted nearly solid paraphyses. Because of the 
small size of the telia it is difficult to gain a clear conception of 
the base of the sorus, but it apparently originates beneath the 
epidermis and develops a slender stalk which passes through a 
stoma. Above the epidermis and at the apex of this stalk a 
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tangle of paraphyses is formed and among them the teliospores. 
Apparently the paraphyses and the teliospores are developed 
from the same stalk cell. The pedicels of the teliospores consist 
of one short cell. The uredia are formed in cavities in the hy¬ 
pertrophied epidermal cells. 

Our attempts to obtain a specimen of Gerwasia rubi Racib. 
have proved futile. Nevertheless, we assign this new species 
to the genus Genoasia rather than to Mainsia in the belief that 
the latter genus will prove to be synonymous with Gerwasia. 
A solution to the relationship of these peculiar rusts of Rubus 
will require a study of Raciborski’s type, presumably to be found 
at the Botanical Institute, Jagellonian University, Krakow, Po¬ 
land, or the rediscovery of the species. 

71. UREDO *p. 

On Rubus Copelandi Merr., Luzon, Benguet Subprovince, 
Mount Pulog, February, 1925, Clemens 5132. On Rubus fraxi- 
nifolius Poir., Luzon, Benguet Subprovince, between Adouay 
and Camp 42, February, 1925, Clemens 5129; Mount Pulog, 
February 24 to 27, 1925, Clemens 5129a, 5129b; Mount Santo 
Tomas, February 19, 1925, Clemens 5825. 

Only uredia are present on theBe collections. The sori are 
subepidermal, small, yellowish, with abundant discal, incurved, 
thin-walled, hyaline paraphyses; urediospores ellipsoid, 13 to 17 
by 17 to 22 i», the wall 1 to 1.5 thick, colorless, very finely 
echinulate, with several scattered pores. 

It has been impossible to place this Credo with certainty. 
The uredia are much like those of Phragmidium or Hamaspora. 

ON LEGUMIN0S.E 

72. PUCCINIA PERIODICA Racib 

On Derris heptaphyUa (L.) Merr., Luzon, Zambales Province, 
Olongapo, March, 1924, Clemens 1729. On Derris polyantha 
Perk., Luzon, Tarlac Province, La Paz, December 10, 1924, 
Clemens 4885. 

7*. UROMYCE8 MTJCUNAE Rabb. 

On Mucuna sericopkylla Perk., Luzon, Isabela Province, ferry 
below Tumauini, December 25, 1923, Clemens 1740. On Mu¬ 
cuna sp., Mindanao, Todays, Mount Apo, May, 1924, Clemens 
2023; June 15, 1924, Clemens 2134. On ? Mucuna sp., Luzon, 
Cagayan Province, Callao Caves, January 14,1924, Clemens s. n. 

74. UROMYCES ORIENTAL IS Byi. 

On Indigofera trifoliata L., Luzon, Tarlac Province, Tarlac, 
November, 1928, Clemens 4889. 
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II. MAKAVALIA ACBKOA (8rA> nab. an. PUU 1, •(. I. 

Uromycea achrous Syd, Ann. Myc. 6 (1907) 491. 

On ? Dalbergia sp., LUZON, Rizal Province, Bosoboso, February 
11, 1924, Clemens 1701. 

This interesting rust is undoubtedly a representative of the 
genus Maravalia and although we have not seen Sydow’s species 
of Vromycea yet we feel certain that it is the same. Only a few 
urediospores, measuring 11 to 15 |x in diameter, were seen. The 
telia are amphigenous and, on the petioles, pulvinate and nearly 
colorless. The teliospores are 11 to 15 by 22 to 29 (a, delicate, 
and have a thin, hyaline, smooth wall. There apparently is no 
differentiated germ pore, the apex continues to grow during 
germination, to produce the 4-celled basidium. 

7«. BPRAKROPHRAGMIUM DALBERGIAB DM. 

On Dalbergia polyphylla Benth., Luzon, PangaBinan Province, 
Rosales and vicinity, February 1 to 14, 1925, Clemens 5905. 

This collection is assigned to the above species with some ques¬ 
tion. No uredia are present but paraphyses are present in the 
telia and some few show the septation which characterizes the 
uredial paraphyses of S. dalbergiae. We have not had telial 
material available for comparison. The teliospores in this col¬ 
lection are 4-celled and closely sculptured with spines which are 
simple or have a stellate base. The apex of the spines is not 
forked. The species seems to be closely related, morphologically, 
to S. debile Syd. 

77. BPHAKBOPKSAGMIUW LUZONICUM Yitas. 

On Albizzia saponaria Blume, Luzon, Cagayan Province, Tu- 
guegarao, December 29, 1928, Clemens 1788. 

This collection was identified by comparison with another of 
Mrs. Clemens’s collections (5907) published by Sydow. 2 While 
we have not had Yates’s material available it should be noted 
that he describes the urediospores as having a single pore. The 
above collection, as well as 5907, has urediospores with four 
pores. 

78. BPHABBOPHBACWU H CLEMKNB1AK 8 yi. 

On Albizzia lebbekoides (DC.) Benth., Luzon, Bulacan Prov¬ 
ince, Angat, November, 1924, Clemens 1858. 

In addition to this collection we also have two numbers (5901, 
5901a) on the same host but collected at Rosales, Pangasinan 
Province, Luzon, February 1 to 14, 1925, which differ in having 


Ann. Myc. 29 (1981) 160. 
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urediospores measuring: 13 to 18 by 28 to 34 |i. This is perhaps 
the same form as mentioned by Sydow.* 

It has not been possible with our material to decide what dis¬ 
position should be made of these specimens of Sphaerophrag- 
mium on Albizzia. It S. luzvnicum has 1-pored urediospores 
it is distinct from S. Clemensiae, otherwise it seems to us doubt¬ 
ful that two species are justified. The third form with larger 
4-pored urediospores. mentioned above, appears at present to 
be distinct. However, in view of the existing: confusion regard¬ 
ing specific limits in this group it is inadvisable to further com¬ 
plicate the situation. Clarification of the problem can only be 
attained by a comparison of type specimens. 

7*. 8PILA EROPHRAGM1UM IRREGULARS «p. mow. Plate 1. if. t. 

Urediis hypophyllis, subepidermalibus, minutis, 0.1-0.3 mm 
diam.; paraphysibus periphericis, brunneis, 5-7 p. diam., mem- 
brana crassa; urediosporis obovoideis vel reniformis, 19-26 x 
35-55 n, membrana 1.5-2 n cr. vel ad apice 3-5 n, cinnamoneo- 
brunneis, echinulatis, poris germ. 4, aequatorialibus. Teliis non 
visia; teliosporis ex cellulis 4 compositis, oblongis vel variabilis, 
24-30 x 38-52 jjl ; membrana 1.5 |i cr., castaneo-brunnea, aculeis 
subhyalinis usque 6 longis obsitis; pedicello hyalino, sporam 
aequante vel breviore. 

On Strongylodon ptdcher C. B. Rob., Mindanao, Thermal 
Springs, Mount Apo, May 31, 1924, Clemens 2082. 

Aside from inhabiting another genus of hosts this species 
differs markedly from any previously described in this genus in 
the arrangement of the cells in the teliospores, the simplicity 
of the spines, and the large urediospores. The urediospores are 
characteristic of the genus in that they are radially asymetrical, 
being reniform or “mitten-shaped” in one plane and obovoid in 
the other. 

The species is further interesting in that the teliospores ap¬ 
proach more nearly those of Hapalophragmium in the arrange¬ 
ment of the cells and the simple nature of the spines than any 
previously known. 

It. URBDO DERJUDICOLA ip. nor. Plate 2, •*. t. 

Urediis hypophyllis, minutis, 100-150 p diam., brunneis; para¬ 
physibus periphericis, compactiusculis, hyalinis, ubique tenue 
tunicatis; urediosporis reniformis vel obovoideis, 15-23 x 28-26 
p; membrana 1.5 n cr., cinnaraomea, echinulata, poris germ. 1, 
super-aequatorialibus. 


Op. dt. 162. 
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On Derris sp., Mindanao, Davao Province, Todaya, Mount 
Apo, June 16,1924, Clemens 1915 (type); June 18,1924, Clemens 
2088. Luzon, Benguet Subprovince, Mount Pulog and vicinity, 
February 24 to 27, 1926, Clemens 5187. 

This species differs from other rusts on Derris in having ure- 
diospores with only one germ pore. The pore is located on the 
concave side near the apex at the widest part of the apore. The 
spores are radially asymetrical, obovoid with the pore in face 
view but “mitten-shaped” with the pore in side view. 

From the peculiar shape of the spores it seems probable that 
the species belongs to Sphaerophragmium or possibly Hapalo- 
phragmium. 

II. RAVENELIA CLEMENSAK 8 ji. Plat* I. I. 

On Alhizzia procera (Roxb.) Benth., Mindanao, Cotabato 
Province, near Saub, June 22, 1924, Clemens 1965. Luzon, 
Pangasinan Province, Rosales and vicinity, February 1 to 14, 
1926, Clemens 5906: Abra Province, near Bangued, February 
3,1923, Clemens «. n. On Albizziasaponaria (Lour.) Bl., LUZON, 
Nueva Vizcaya Province, Bambang, January 23, 1924, Clemens 
8. n. 


81. BAVENBLIA LAKVIOIDES ap nor Plata 1. ft*. 4. 

Urediis amphigenis vel caulicolis, subepidermalibus; paraphy- 
sibus clavatis, 16-20 x 40-60 p, membrana 3-6 |i cr., aureo- 
brunnea; urediosporis globosis vel ellipsoideis, 16-18 x 18-20 p; 
membrana 1.6 p cr., pallide flavida, echinulata, poris germ, ob- 
scuris, 10-12, sparsis. Teliis caulicolis, 2-7 mm longis, atro- 
brunneis; capitulis teliosporarum leviter convexis, obscure 
castaneo-brunneis, Ievibus, 60-100 y. diam., ex sporis 3-7 in 
omni directione compositis, sporis singulis unicellularibus; mem¬ 
brana 2-2.6 |i cr., ad apicem 3-6 p; cystidiis capitulo adpressis, 
eodem numero quo sporis singulis; pedicello hyalino, crasso. 

On Indigofera nigrescens Kurz, Luzon, Benguet Subprovince, 
below Camp 42, February 27, 1926, Clemens 1972. 

This species is similar to R. laevis D. and H., but differs in 
the caulicolous habit of the telia, in having 1-celled teliospores, 
and in the smaller size of both the urediospores and the para- 
physes. 

M. SAVSMBLU INDIGOFKXAE Tram. 

On Indigofera zollingeriana Miq., Luzon, Benguet Subprov¬ 
ince, below Camp 42, February 24 to 27, 1926, Clemens 4978. 
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M. RAVKNBLIA VRNU8TULA 8yd. put* 1. | r . i. 

On Acacia pennata (L.) Willd., Luzon, Bulacan Province, 
Santa Maria, November, 1924, Clemens 4-851, 4854a. 

U. RAVBNELIA OBNATA 8yd. PUte 1. «(. I 

On Abrus precatorius L., Mindanao, Zamboanga Province, 
Zamboanga, May 20, 1924, Clemens 4929. Luzon, Pangasinan 
Province, Rosales and vicinity, February 1 to 14, 1925, Clemens 
5910. 

M. SPUMVLA CLKMENSIAE *p. nor. Plat* 1, li. 1. 

Urediis amphigenis, subepidermalibus, minutis, castaneo-brun- 
neis; paraphysibus periphericis, clavatis, introrsum curvatis, 
10-12 a diam., membrana 3 (j. cr., ad apicem 8-10 a* castaneo- 
brunnea; urediosporis oblongis, 10-16 x 24-30 p; membrana 
2 |i cr., ad apicem 3-5 (i, cinnamomeo-brunnea, echinulata, poris 
germ. 4, aequatorialibus. Teiiis amphigenis, subepidermalibus, 
sine paraphyses, capitulis teliosporarum ex sporis 3-6, plerum- 
que 4, compositis; membrana 2 p. cr., ad apicem 3-4 jj., flavida 
vel pallide cinnamomea, levibus; cystidiis pendulis, globoBis, 
plerumque 2, rarius 3; pedicello, hyalino, brevi. 

On Acacia philippinarum Benth., Luzon, Cagayan Province, 
Tuguegarao, December 29, 1928, Clemens 1787. 

This species is especially interesting because of the simplicity 
of the teliospore heads. These heads are usually composed of 
four cells with only two cysts borne on a simple pedicel. None 
were seen in which the number of cysts equaled the number of 
spores. Spumula quadrifida Mains is the only other species in 
the genus. 

ST. PHAKOPSORA CROTALAR1AE (Diet.) Artfc. 

On Crotalaria albida Heyne, Luzon, Pangasinan Province, 
Lingayen, November 23, 1923, Clemens 1860. 

M. PHAKOPSORA PACHYRHIZI Syd. 

On Pachyrrhizus erosus (L.) Urban, Luzon, Manila, Cemen- 
terio del Norte, September 18, 1923, Clemens s. n. 

St. PHAKOPSORA MEIBOMIAK Artb. 

On Desmodium dasylobum Miq., Mindanao, Davao Province, 
Todaya, Mount Apo, June 12, 1924, Clemens 1974. On Desmo¬ 
dium laxtfiorum DC., Luzon, Nueva Vizcaya Province, Bambang, 
January 21, 1924, Clemens 1707. 

There appears to be little justification for considering that 
Uredo desmodii-pulchelli Syd. is distinct from this species. 



472 


The Philippine Journal of Science 


in* 


M. HAIOnOU ▼UNAS dm) Alik. 

On Pueruria puleherrima Merr., Mindanao, Davao Province, 
Todays, Mount Apo, May, 1924, Clemens 2082. 

II. UKKDO DUNBABIAB V. w. 

Urediis hypophyUis, minutis, subepidermalibus; paraphysibus 
periphericis, hyphoideis, hyalinis, ubique tenue tunicatis; ure- 
diosporis ellipsoideis, 18-23 x 25-31 n; membrane 1.5 (t cr., 
echinulata, pallide flavida, poris germ, obscuris (3, aequatori- 
alibus?). 

On Dunbaria ? rotundifolia (Lour.) Merr., Luzon, Cagayan 
Province, near Aparri, January 9, 1924, Clemens 1883. 

IS. UKKDO BUBNIGBA sp. »t. Plat* S. I,. 4. 

Urediis hypophyUis, subepidermalibus, singulis in maculiB atro- 
brunneis; paraphysibus periphericis, copiosissimis, hyphoideis, 
4-9 |x diam., hyalinis, ubique tenue tunicatis; urediosporis ellip¬ 
soideis, 16-20 x 26-32 |x; membrana 1.5-2 y. cr., echinulata, 
flavida, poris germ, obscuris (4, aequatorialibus?). 

On Bauhinia Cumingiana (Benth.) F. Vill., Mindanao, Zam¬ 
boanga Province, Zamboanga, May 20, 1924, Clemens 4928. 

The sori are deep-seated with abundant, thin-walled para- 
physes directed towards a central porelike orifice. We have 
found no other rust on Bauhinia with such paraphyses. 

•I. UKKDO TKKAMNIICOLA ip. n*v. 

Urediis hypophyUis, subepidermalibus; paraphysibus peri¬ 
phericis paucis praeditis, hyalinis, ubique tenue tunicatis; ure¬ 
diosporis ellipsoideis, 18-22 x 26-32 |a; membrana 1.5 p. cr., 
minute echinulata, pallide flavida; poris germ, obscuris (aequa¬ 
torialibus?) 

On Teramnus labialia (L.f.) Spreng., Luzon, Tarlac Province, 
Gerona, January, 1925, Clemens 4952: Benguet Subprovince, 
Adouay, February 24, 1925, Clemens 4991. 

ThiB species differs from U. teramni Mayor in having par*- 
physes and larger spores. 

14. UKKDO 8OC0TKAK Sit 

On Cassia occidentalis L., Luzon, Cagayan Province, Tugue- 
garao, December 29, 1923, Clemens 1749. 

ON SIMARUBACEAS 

•I. KUEBNEOLA HAKBISONIAE (Byd.) nab. n*v. Plato 1. •■. I. 

l/redo karrisoniae 8 YD., Ann. Myc. 26 (1928) 428. 

On Harrisonia perforata (Blco.) Merr., Luzon, Tarlac Prov¬ 
ince, Tarlac, December, 1924, Clemens 4891: Pangasinan Prov¬ 
ince, Rosales and vicinity, February 1 to 14,1925, Clemens 5911. 
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Telia hypophyllous, small; teliospores produced in chains of 
five to ten cells, the individual spores cuboidal, 10 to 15 p; wall 
colorless, 1 to 1.5 thick, smooth. 

The characteristically irregular or lobed urediospores have 
been pointed out by Sydow * as distinctive of the species. 

Confusion exists relative to the species which should be in¬ 
cluded in Kuehneola. Dietel B has included only those species 
which inhabit the rosaceous genera Rubus and Rosa and has 
placed other similar species in Cerotelium .* Although judgment 
can be only tentative until a thorough study has been made of 
the two genera, it seems to the writers that Dietel’B treatment 
obscures relationships. 

In typical species of Cerotelium the urediospores are unpig- 
mented or nearly so and have ill-defined, scattered pores. The 
urediospores of Kuehneola, on the other hand, are pigmented 
and have a few equatorial pores. A more complete knowledge 
of life cycles will be necessary to a solution of the problem. 

ON GUTTIFER* 

»(. I’HEDO CRATOXY LONI8 «p. HOT. 

Urediis subepidermalibus, hypophyllis, minutis, brunneis; ure- 
diosporis globoideis vel ellipsoideis, 16-20 x 20-26 pi; membrana 
1.5 pi cr., ad apicem 2-3 n cr., cinnamomeo-brunnea, echinulata, 
poris germ. 4, aequatorialibus. 

On Cratoxylon cochinchinense (Lour.) BJ., LUZON, Cagayan 
Province, near Aparri, January 9, 1924, Clemens s. n. 

ON BURSERACEjU 


17. BK1RRKA CANAR1I Raclb. 

On Canarium luzonicum A. Gray, Luzon, Nueva Vizcaya Prov¬ 
ince, Bambang, January, 1924, Clemens 1720. On Canarium 
villosum?, Luzon, Pangasinan Province, Rosales and vicinity, 
February 1 to 14, 1925, Clemens 5912. 

on euphorbiace-e 

•I. CROSSO PSORA SAW ADAS <B)rd.) nab. nor. Plato 4. if. 1. 

Cronartium taxvadae Sm, Ann. Myc. 12 (1914) 109. 

On Gloehidion MerriUii C. B. Rob., LUZON, Benguet Subprov¬ 
ince, Mount Santo Tomas, February, 1925, Clemens 5821. On 

* Loc. cit. 

‘Engler and Prantl, Nat Pfl. 6 (1928) 80. 

•Op. cit 88. 



474 


The Philippine Journal of Science 


1936 


Glochtdion sp., Luzon, Zambales Province, Olongapo, March, 
1924, Clemen* 1730. 

Pycnia and aecia are present on both collections and telia also 
on 1730. The telia may arise alone or from old aecial infec¬ 
tions. A description of the pycnia and aecia follows. 

Pycnia epiphyllous, subcuticular, crustlike. Aecia mainly hy- 
pophyllous, on hypertrophied spots 3 to 10 mm in diameter, 
located deep within the tissue of the host, without peridium, 
opening irregularly; aeciospores ellipsoid or oval, often narrowed 
above, 16 to 21 by 24 to 30 n; wall 1.5 p. thick or slightly thicker 
above, colorless, echinulate, pores obscure but seemingly equato¬ 
rial. 

We transfer this species to Crosaopsora in the belief that 
its relationship is with that genus rather than with Cronartium. 
Aecia have not previously been reported for the genus and this 
species is unique in lacking uredia. The echinulate aeciospores 
are distinctive and decidedly different from the known aecio¬ 
spores of Cronartium. 

99. CROSSOPSORA ANTIDRHMAK-DIOICAE (lUe.) comb. bot. 

Uredo anttdesmae-dioieae Rac., Paras Algen und Pilie Javaa 2 (1900) 
33. 

Cronarttum anttdctmae-dioicae Syd., Ann. Myc. 14 (1916) 269. 

On Antideama ghesaembella Gaertn., Luzon, June 1923, Cle¬ 
mens s. n.: Pangasinan Province, Rosales and vicinity, February 
1 to 14, 1925, Clemens 5916a. 

The peripheral paraphyses present in the uredia in this species 
are typical of those found in other species of the genus. The 
urediospores are also pigmented and the pores indistinct but 
apparently equatorial. 

1H. PHAKOPSORA PHYLI.ANTH1 Diet. 

On PhylUmthus benguetensis C. B. Rob., Luzon, Benguet Sub¬ 
province, Baguio, February, 1925, Clemens 5833. On PhyUan- 
thus niruri L., Luzon, Cagayan Province, Solana, January 2, 
1924, Clemens 1716: Bulacan Province, Santa Maria, November, 
1924, Clemens 1868. 

191. BUBAKIA BBIDELIAK (Koord.) Diet. 

On Bridelia glabrifolia (Muell.-Arg.) Merr., Luzon, Pangasi¬ 
nan Province, Rosales and vicinity, February 1 to 14, 1925, 
Clemens 5915, 5915a. 

193. BlIBASIA GLOCHIDU (Syd.) Diet. 

On Glochtdion psidioides C. B. Rob., Luzon, Nueva Vizcaya 
Province, Bambang, January 21, 1924, Clemens 1711. On Glo- 
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chidion sp., Luzon, Cagayan Province, near Callao Caves, De¬ 
cember 31, 1923, Clemens 1715. 

1«. KAVBNEUA RREYNIAE Syd. 

On Breynia rhamnoides (Retz.) Muell.-Arg., Luzon, Rizal 
Province, Bosoboso, February 11, 1924, Clemens 1701a: Bulacan 
Province, Santa Maria, November, 1924, Clemens 1862: Tarlac 
Province, Gerona, January, 1925, Clemens 1958. 

1M MASSEBELLA PLUEGCBAE 8yd. Plata 4, *«a. > and S. 

On Fbiggea virosa (Roxb.) Baill., LUZON, Benguet Subprov. 
ince, Adouay, February 24, 1925, Clemens 1992, 5027. 

As published by Sydow 7 the teliospores of this species are 
smooth. Careful study, however, proves that they are finely 
and longitudinally striate (see Plate 4, fig. 2). 

IM. ENDOPHYLLUM BMASCULATUM ap. noT. 

Pycniis nullis. Teliis aecidioideis, hypophyllis, gregariis, ma- 
culis orbicularibus usque 4 mm diam. insidentia; cellulis peridii 
laxi conjunctis, oblongis vel cuboideis, 12-15 x 15-20 n, pariete 
exteriore 3-5 )a cr., leve, interiore 2 (* cr., verrucoso; teliosporis 
unicellularis, globosis, 13-15 x 15-18 n; episporio 1.5 p cr., 
hyalino, minute verruculoso sed apparenter levibus. 

On Breynia rhamnoides (Retz.) Muell.-Arg., Mindanao, Zam¬ 
boanga, May 20, 1924, Clemens 4916. 

The absence of pycnia and the smooth or perhaps minutely 
verrucose spores characterize this species, which seems closely 
related to Aecidivm alchomeae Sacc. We have not seen ger¬ 
minating spores and therefore the assignment of the Bpecies to 
Endophyllum can be only tentative. 

ON A N AC AUDI ACEA3 

IM. CEBOTELIirU ALIENNUM (9yd. and Bntl.) Arth 

On Spondias pinnata (L.) Kurz., Luzon, Cagayan Province, 
Solana, January 2, 1924, Clemens s. n. 

ON CORIARIACEA2 

1*7. PUCCINIASTRUM CORIAB1AE DM. 

On Coriaria intermedia Mats., Luzon, Benguet Subprovince, 
Baguio, Mount Santo Tomas, February 19, 1925, Clemens 4968; 
Mount Pulog, below Camp 42, February 24,1925, Clemens 5081. 


r Ann. Myc. 26 (1028) 424. 
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ON CELASTRACEE 

IN. UREDO CELASTB1 ap. in. 

Urediis hypophyllis vel rarius amphigenis, subepidermalibus, 
brunneis; urediosporia obovoideia vel ellipsoideiB, 22-27 x 28-84 
p; membrana 1.5-2.5 |t cr., cinnamomeo-brunnea, valde echinu- 
lata; poris germ. 5-7, sparsis. 

On Celastms paniculatus Willd., Luzon, Nueva Vizcaya Prov¬ 
ince, Bambang, January 21 to 23, 1924, Clemens 169S. 

ON HIPPOCRATACR® 

1M. CAKOIIA DIVINUM Bri. 

On Salacia philippinensis Merr., Luzon, Tarlac Province, La 
Paz, December, 1924, Clemens 4891. On Salacia prinoides DC., 
Luzon, Zambales Province, Iba, February 27, 1924, Clemens 
1728. 

ON BALSAMINACEE 

11*. PUCCINU AKGKNTATA (SchulU) Whit. 

On Impatiens Bamesii Hk. f., Luzon, Benguet Subprovince, 
CampB 30 to 42, February, 1925, Clemens 5141 . On Impatiens 
Burkei Hk. f., Mindanao, Todaya, Mount Apo, May 27, 1924, 
Clemens 1981. 

ON sabiacee 

111. PHAK0P80KA MEUOSMAE Kouno. 

On Meliosma mvltiflora Merr., Luzon, Benguet Subprovince, 
Mount Pulog, February 1925, Clemens s. n. 

ON rhamnacee 

111. PUCCINIA GOlf ANIAE-TILJAEKOLIAE 8jr4. 

On Gouania tiliaefolia Lam., Luzon, Bulacan Province, Santa 
Maria, November, 1924, Clemens 4857. 

ON VITACEE 

111. PHTBOPBLLA VITI8 (Thttm.) Art*. 

On Cissvs simplex Blco., LUZON, Pangaainan Province, Mount 
Bulangao, Rosales and vicinity, February 1 to 14,1925, Clemens 
5917. 

114. PHAKOPSORA AMPKLOP8IDI8 DM. u>4 S y*. 

On Ampelopsis heterophylla (Thun.) Zieb. and Zucc., LUZON, 
Nueva Vizcaya Province, Bambang, January 21, 1924, Clemens 
s. n. 

ON MALVACEE 

111 . CBROTKJUlf OKSMIUM (B. al Br.) Altk. 

On Gossypium f brasiliensis, Mindanao, Davao Province, To¬ 
daya, Mount Apo, May, 1924, Clemens 5648. 
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ON TILIACEuE 

11*. RAVENEL1A ATBID18 Brd. 

On Grewia eriocarpa Juss., Luzon, Nueva Vizcaya Province, 
Bambang, January 21, 1924, Clemens s. n. On Grewia multi- 
flora Juss., Luzon, Cagayan Province, Soiana, January 2, 1924, 
Clemens 4415. 

111. USE DO COLUMBIA* m, hot Plato 1. I(. t. 

Urediis hypopbyliis, subepidermalibus; paraphysibua peri- 
phericis, 5-8 p diam., ad apicem attenuatiB, membrana 1 p cr., 
hyalina; urediosporis ellipsoideis, 16—20 x 22—29 p; membrana 
1-1.5 p cr., pallide flavida vel hyalina, minute echinulata, poris 
germ, obscuris. 

On Columbia serratifolia (Cav.) DC., Luzon, Tarlac Province, 
La Paz, December 10, 1924, Clemens 4892. 

The sori in this species are rather deep-seated and in gross 
appearance are much like those of Uredo lueheae Speg., but differ 
in having pointed paraphyses and smaller spores. 

ON ERICACE/E 
11*. CHBYBOMYXA DIETSUI 87*. 

On Rhododendron subsessile Rendle, LUZON, Benguet Subprov¬ 
ince, Mount Santo Tomas, February 19, 1925, Clemens 4966, 
4968; Mount Pulog, February 26, 1925, Clemens 5022. 

ON OLEACEAE 

11*. UKOMYCES HOBSON1 Via*. 

On Jasminnm uculeatum (Blco.) Walp., Luzon, Benguet Sub¬ 
province, Adouay, February 24 to 27, 1926, Clemens 4997, 5028a. 
On Jasminum populifolium Blume, Luzon, Benguet Subprov¬ 
ince, Adouay, February 27, 1926, Clemens 5028. 

ON Tti YMELEACEVE 
11*. MKLAMPSOBA YOSHINAGAI P. Haw. 

On Wtkstroemia ovata Mey., Mindanao, Todays, Mount Apo, 
June 18, 1924, Clemens 2065: Luzon, Tarlac Province, Tarlac, 
December, 1924, Clemens 4897. (See also Phaleria under 121, 
next following.) 

ON APOCYNACE/E 
111. ACBOTELIUM (CBNOCABP1 Sr*. PUto 1, Ac. 1. 

On Ichnocarpus ovaXifolvus A. DC., Luzon, Cagayan Province, 
Soiana, January 2, 1924, Clemens 1828; Tarlac Province, Pani- 
qui, January, 1925, Clemens 4968. Mindanao, Davao Province, 
Mount Apo, Todaya, June 18, 1924, Clemens 2058; May 26, 
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1924, Clemens 2059. On Phaleria sp. (Thymeleaceffi) Luzon, 
Benguet Subprovince, Mount Pulog and vicinity, February 24 to 
27, 1925, Clemens 5020. On Trachelospermvm Vanoverberghit 
Merr., Luzon, Nueva Vizcaya Province, Bambang, January 23, 

1924. Clemens 1708. On ? Gymnema sp. (Asclepiadacese), Lu¬ 
zon, Isabela Province, Echague, December 20, 1928, Clemens 
1783. 

The hosts are listed here as they appear on the labels, but it 
is not improbable that all are Ichnocarpus. There is no cause 
for questioning the identity of the rust, whether or not the hosts 
are all of a single genus. 

Superficially the telia of this genus are strikingly like those 
of Maravalia, but the manner of germination by an internal ba- 
sidium distinguishes the genus sharply from Maravalia. Except 
for the absence of a gelatinous matrix the telia also resemble 
somewhat those of the genus Goplana, which likewise develops 
an internal basidium. Urediospores may occur in individual 
sori or intermingled with the teliospores. 

The genus is interesting but certainly has no relationship with 
Coleosporium, although Sydow 8 named it as a genus of the Coleo- 
sporiaceae. The development of an internal basidium has evi¬ 
dently occurred at several widely separated places in the order 
Uredinales and can no longer be given major importance as a 
family characteristic. 

Ml. CROSSOPSORA AGA.VOSMAK By*. 

On Aganosma velvtina A. DC., Luzon, Nueva Vizcaya Prov¬ 
ince, Bambang, January 21, 1924, Clemens s. n. 

Ul. HKMIT.K1A WRIGHT LAE Bae. 

On Wrightia laniti (Blco.) Merr., Mindanao, Zamboanga, 
May 20, 1924, Clemens 4917; Luzon, Pangasinan Province, Ro- 
sales and vicinity, February 1 to 14, 1925, Clemens 5920. 

114. PUCC1NIA KNGUUUANA P. Im. 

On Tabemaemontana pavdacaqui Poir., Luzon, Tarlac Prov¬ 
ince, Tarlac, December, 1924, Clemens 4898; Paniqui, January 

1925, Clemens 4962; Gerona, January, 1925, Clemens 4962a. On 
Tabemaemontana sp., Luzon, Pangasinan Province, Mount 
Balungao, Rosales and vicinity, February 1 to 14, 1925, Clemens 
5918. 

Aecia are present in 4898 and 4962 and probably represent 
the aecial stage of this species. A description follows. 


•Ann. Myc. 26 (1928) 425. 
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Pycnia not seen, perhaps not formed. Aecia amphigenoua and 
caulicolous, causing extensive hypertrophy and distortion, deep- 
seated, large, orange-yellow when fresh, with no peridium but 
with a dense layer of hyphse and collapsed host-tissue; aecio- 
spores globoid, ellipsoid or oblong, 21 to 27 by 28 to 40 p; wall 
3 to 5 |t thick, hyaline or pale yellowish, closely and coarsely 
verrucose. 

1X6. AECID1UM LACUNXN8E 8 j*. 

On Tabemaemontana sp., Luzon, Nueva Vizcaya Province, 
Bambang, January 23, 1924, Clemens s. n. 

This collection is fragmentary, but the rust is apparently this 
species, judging from the apical thickening of the walls of the 
aeciospores. 

ON GENTIANACEAE 
1X«. COLEOSPORIUM EXACI Sr A. 

On Exacttm chironwtdes Griseb., Luzon, Cagayan Province, 
Tuguegarao, January 14, 1924, Clemens 8. n. 

on convolvulace^e 

1X7. AECIDIUM KAERNBACHII P. Bow. 

On Ipomoea sp., Mindanao, Davao Province, Daron, June 21, 
1924, Clemens 2061. On Lepistemon obscurum (Blco.) Merr., 
Luzon, Cagayan Province, Tuguegarao, December 29, 1923, 
Clemens 1820. On Merremta umbellata Hall, f., Mindanao, 
Davao Province, Daron, May, 1924, Clemens 4931. On Merre- 
mia sp. (or Ipomoea sp.), Luzon, Manila, September, 1923, 
Clemens s. n. 

on verbenacile 

116. PUCCINIA ERKBIA Br«. 

On Clerodendron minahassae T. and B. f Luzon, Manila, near 
San Francisco Church, October 9, 1923, Clemens 1603. 

11». PUCCINIABTRIIM CLEMENSIAB «p Mr Plat* I, l|. « 

Urediis hypophyllis, minutis; cellulis peridii cuboideis, mem- 
brans 3 cr„ hyalins; urediosporis ellipsoideis, 13-16 x 18-21 a; 
membrana 1-1.6 |x cr., hyalina, minute echinulata, poris germ, 
obscuris. Telm ignotis. 

On Vitex negundo L., Luzon, Pangasinan Province, Rosales 
and vicinity, February 1 to 14,1926, Clemens 5924 (type), 5925; 
Nueva Vizcaya Province, Bambang, January 21, 1924, Clemens 
1709. 
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This species is dedicated to Mrs. Mary Strong Clemens, a dis¬ 
criminating collector, whose name cannot be too often associated 
with the Uredinales of the Philippine Islands. 

1M. CR0880PSORA PRRMNAE (Fetch) 8yd. 

On Premna nauseosa Blco., Luzon, Manila, Cementerio del 
Norte, October 9, 1923, Clemens 1601. On Premna sp., Luzon, 
Isabela Province, Tumauini, December 25, 1923, Clemens 1830: 
Cagayan Province, Callao Caves, January 14, 1924, Clemens s. n. 

111. UR EDO CALUCARPAE Fetch. 

On Callicarpa formosana Rolfe, Luzon, Isabela to Nueva Viz¬ 
caya Province, Iligan, January 18 to 19, 1923?, Clemens s. 
Tarlac Province, Gerona, January, 1925, Clemens 1955, 4955a. 
On Callicarpa sp., Luzon, Benguet Subprovince, below Camp 42, 
February 24, 1925, Clemens 5029. 

This interesting species probably belongs in the genus Cros- 
snpsora near C. premnae which also has similar urediospores 
and septate paraphyses differing only in minor details. 

ON LABIA TEAS 

111. COUEOBFORIUlf PUSCTRANTHI BtnL 

On Plectranthus diffusus Merr., Luzon, Benguet Subprovince, 
Mount Pulog, February 24, 1925, Clemens 5142; Mount Santo 
Tomas, February 19, 1925, Clemens 5829; Baguio, February, 
1925, Clemens 5829a. 

111. PUCCINI A PLKCTRANTHELUA ep. nee. Plate *, •«. 7. 

Pycniis ignotis. Aeciis et urediis nullis. Teliis hypophyllis, 
in maculis deformantibus profunde immersis; teliosporis oblon- 
gis vel clavatis, 14-17 x 33-50 ia ; membrana 1.5 g cr., ad apicem 
2-3 ia, hyalina vel pallide flavida, levibus, statim germinantes, 
pedicello hyalino, brevi, fragili. 

On Plectranthus or Coleus sp., Mindanao, Thermal Springs, 
Mount Apo, May 31, 1924, Clemens 2030. 

This species is similar to P. plectranthi Thbrn, but differs in 
being microcyclic and having teliospores with a much thinner 
apical wall and an almost total absence of color. The telia occur 
on small hypertrophied spots and are sunken in small pockets 
of the host tissue. 

1M. PUOCINIA HTPTTDIS (M. A. Cart.) Tr. u4 Ink. 

On Hyptis spieigera Lam., Mindanao, Davao Province, Daron, 
May, 1924, Clemens 4932. 
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1U. FUCCIN1A DILECTA tod. 

On Gomphostema philippinarum Benth., Mindanao, Mount 
Apo, Thermal SpringB, May SI, 1924, Clemens 2028. 

ON ACANTHACE® 

lit. PUCCINIA BUBLL1AB (B. and Br.) Lacuh. 

On Ruellia repens L., Luzon, Pangasinan Province, Rosales 
and vicinity, February 1 to 14, 1925, Clemens 5927a. 

117. PUCCINIA THWAITB8U B. and Br. 

On Justicia gendarussa Burm. f., Mindanao, Zamboanga, May 
20, 1924, Clemens 4989. 

111. PUCCINIA HEMIGRAPHIDIB ip. an. Plata 1. a*. 4 

Pycniis ignotis. Aeciis et urediis nullis. Teliis hypophyllis, 
subepidermalibus, minutis, in macula 2-8 mm diam. insidenti- 
bus; teliosporis oblongis, medio constrictis, 18-23 x 32-60 a; 
membrana 2 a cr„ ad apicem 3-5 a, pallide castaneo-brunnea, 
levibus, statim germinantes; pedicello hyalino, peraistenti, spo- 
ram aequante. 

On Hemigraphis sp., Mindanao, Mount Apo, below Todaya, 
May 26, 1924, Clemens 1978. 

111. UBEDO BYGROPBILAR Bji. 

On Hygrophila pklomoides Nees, Luzon, Manila, Cementerio 
del Norte, February 14, 1924, Clemens 1704. 

141. AECIDIUM TBUNBERG1AB-PRAGRANTIS Brd 

On Thunbergia fragrans Roxb., Mindanao, Zamboanga Prov¬ 
ince, Zamboanga, May 20, 1924, Clemens 4918. 

141. AECIDIUM MANILKNSB »p. n»r. 

Pycniis hypophyllis, subepidermalibus. Aeciis hypophyllis, 
per totam folii superficiem occupantibus; cellulis peridiis firme 
conjunctis, 15-18 x 28-35 jjl, pariete interiore verrucoso, 4-6 p 
cr., exteriore levi, 2-2.5 n cr.; aeciospons oblongis vel ellip- 
soideis, 18-26 x 24-31 p; membrana 2-2.5 |i cr., hyalina, dense 
minuteque verruculosa. 

On Hygrophila phlomoides Nees, Luzon, Manila, Cementerio 
del Norte, February 14, 1924, Clemens 1597a. On Hygrophila 
sp. (phlomoides?) , Luzon, Pangasinan Province, Rosales and 
vicinity, February 1 to 14, 1925, Clemens 5927 (type). 

Pycnia do not seem always to accompany the aecia or the 
aecia completely displace them. Pycnia likewise occur on leaves 
where there are no aecia. Even in the normal appearing pycnia 
no pycniospores were seen. 
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ON KUBXACEiE 

141. COLKOSPOIUUM KNOXIAS M 

On Knoxia corymbose, Willd., Luzon, Pangasinan Province, 
Lingayen, November, 1928, Clemens 1800. 

141. HEM ILK IA CANTHII B. ui Br. 

On Plectronta peduncularis (Cav.) Vid., Luzon, Pangasinan 
Province, Rosales and vicinity, February 1 to 14, 1926, Clemens 
8928. 

144. HKM1LEIA VASTATB1X B ud Br. 

On Coffea arabica L., Mindanao, Zamboanga Province, Zam¬ 
boanga, May 20, 1924, Clemens 4988. 

141. PUCCIN1A GKOPH1LAE lutt. 

On Geophila herbacea (Jaca.) Kuntze, Mindanao, Davao Prov¬ 
ince, Mount Apo, Todaya, 1924, Clemens 2068. 

144. UKKDO PSTCHOTKIICOLA P. 1m. 

On Psychotria luzoniensis (Cham, and Schlect.) F. Vill., Lu¬ 
zon, Cagayan Province, Aparri, January 9, 1924, Clemens 1882. 

147. UKEDO LASIANTHI Bji. 

On Lasianthus tashiroi Mats., Mindanao, Davao Province, 
below Mount Apo, Todaya, May, 1924, Clemens 2017. 

144. AECIDIUM PAEDERIAE Dkt. 

On Paederia foetida L., Luzon, Cagayan Province, Callao 
Caves, December 31, 1928, Clemens 1825: Benguet Subprovince, 
Adouay, February 24, 1926, Clemens 4996. 

144 AECIDIUM FLAVIDUM B. and Br. 

On Pavetta mdica L., Mindanao, Davao Province, Mount Apo, 
below Todaya, May 26 to 27, 1924, Clemens 1975. 

144. AECIDIUM DAP8ILE » Bor. 

Pycniis ramicohs vel foliicolis, subcuticularibus, ienticularis, 
rufo-brunneis, sine paraphysibus. Aeciis ramicolis vel foliicolis, 
matricem deformantibus, densiuscule dispersis, profunde im- 
mersis; cellulis peridii laxiuncule conjunctis, 10-14 x 16-24 p, 
pariete exteriore levi, 2 n cr., interiore verrucoso, 3-4 n cr.; 
aeciosporis globosis, 16-18 x 17-19 n, membrana 1-1.5 p cr., 
pallide flavida vel subhyalina, minutissime verrucoso-echinulata. 

On Plectronia Mabesae Elm., Luzon, Bulacan Province, Angat, 
November 3, 1924, Clemens 4855. 

This species has much the habit of Aecidium prolixum Syd. 
on Wrightia and also agrees quite closely with the description 
of A. hedyotidis Syd. on Hedyotis, a rubiaceous genus. The 
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position of the pycnia is not given for the latter species. It is 
interesting that both Wrightia and Plectronia also serve as hosts 
for species of Hemileia, but there is no other evidence to indicate 
that these aecia belong in the life cycle of those species. 

ON CAMPANULACEA2 

Ml. COLEOSPORIUM CAMPANULAS (P*n ) Ut. 

On Wdhlenbergia bivalvis Merr., Luzon, Benguet Subprovince, 
Mount Pulog, February 25, 1926, Clemens 4998. 

ON CUCURBITACEiB 

in. PUCCINIA MELOTHK1ICOLA B»d 

On Melothria mueronata (B1) Cogn., Luzon, Benguet Sub¬ 
province, between Camp 30 and Baguio, February, 1925, Clemens 
5144; Mount Santo Tomas, February 19, 1925, Clemens 5832. 

Pycnia and uredinoid aecia are present on both specimens, in 
addition to uredia and telia. A description follows. 

Pycnia amphigenous, subepidermal. Aecia amphigenous, sub- 
epidermal, in a small circle about the pycnia, uredinoid, cin¬ 
namon-brown; aeciospores resembling urediospores, ellipsoid or 
globoid, 24 to 31 by 29 to 37 pi; wall 1.5 p thick, cinnamon-brown, 
sharply echinulate, pores 2, opposite and superequatorial. 

ON COMPOSITE 

MS. tmOMTCES B1DENT1COLA (P. H«nn.) AHb 

On Bidens pilosa L., Mindanao, Mount Apo, Todaya, May 30, 
1924, Clemens 2019. Luzon, Benguet Subprovince, Adouay, 
February, 1925, Clemens 5019, 5146; Mount Santo Tomas, 
February 19, 1925, Clemens 5839. 

1M UROMYCE8 WEDEL1AE P Hmtn. 

On Wedelia biflora (L ) DC., Mindanao, Cotabato Province, 
Petagos, June 22 and 23, 1924, Clemens 1964: Davao Province, 
below Todaya, June 18 to 20, 1924, Clemens 2060. 

Only pycnia and uredinoid aecia are present on these speci¬ 
mens. Sydow 9 pointed out that these uredinoid aecia are the 
form described as Credo nerviscda Syd., characterized by spores 
which have a single germ pore. 

1M. PUCCINIA MILLEPOLII Fell. 

On Artemisia capiUaris Thunb., Luzon, Benguet Subprovince, 
below Adouay, February 24 to 27, 1925, Clemens 4999. 

Credo artemisiae-japonici Diet, is also present on this speci¬ 
men. 


'Ann. Myc. 15 (1917) 172. 
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IS*. PUCCINIA CIRflU Luck* 

On Ciraium luzoniense Merr., Luzon, Benguet Subprovince, 
Mount Pulog and vicinity, February 24 to 27, 1925, Clemens 
5117, 5117a; Mount Santo Tomas, February 19, 1925, Clemens 
58S5. 

1ST. UREDO MICROGLOSSAE Fetch. 

On Microglossa volubilis (Wall.) DC., Mindanao, Mount Apo, 
Todaya, May, 1924, Clemens 2020. 

IU. UREDO VKRNONIICOLA Patch 

On Vemonia patula (Dry.) Merr., Luzon, Cagayan Province, 
Solana, January 2, 1924, Clemens s. n.: Rizal Province. Antipolo, 
February 11, 1924, Clemens 1700. 

lit. UREDO KLKPHANTOPODIS Fetch. 

On Elephantopus scaber L., Luzon, Nueva Vizcaya Province, 
Bambang, January 19, 1924, Clemens s. n. 

Uredo elephwntopodis and U. vernoniicola are probably the 
same species, but without telia there can be no advantage in 
uniting them. The septate paraphyses are similar to those found 
in some species of Crossopsora, as C. premnae, and it is probable 
tliat the species will be found to belong m that genus. 

its UREDO ERIGERONTIfl >». nor. Plot, 3. A*. S. 

Urediis amphigenis, minutis, sparsis, subepidermalibus; ure- 
diosporis obovoideis, 15-19 x 23-33 |x; membrana 1 n cr., pallide 
flavida, minute echinulata, poris germ, obscuris, 4, aequatoriali- 
bus. 

On Engeron sumatrensis Retz., Luzon, Nueva Vizcaya Pro¬ 
vince, Santa Fe, January 25, 1924, Clemens 1690 (type): Ben- 
guet Subprovince, Adouay, February 24 to 27, 1925, Clemens 
5001; Mount Pulog and vicinity, February, 1925, Clemens 5115. 

1(1. AECIDniM F0RM08ANUM SrA 

On Emilia sonchifolia (L.) DC., Luzon, Nueva Vizcaya Prov¬ 
ince, Bambang, January 23, 1924, Clemens 1705. 

its. ABC1DIUM BLUMEAE F. Roan. 

On Blumea balsamxfera (L.) DC., Mindanao, Zamboanga 
Province, May 20, 1924, Clemens 4940. Luzon, Pangasinan 
Province, Rosales and vicinity, February 1 to 14, 1925, Clemens 
5929. 

MS. AECIDIUM BANOSEN8IS Byd. 

On Vemonia arborea Ham., Mindanao, Davao Province, Mount 
Apo, below Todaya, May 26, 1924, Clemens 1977. On Vemonia 
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vidaiii Merr., Luzon, Nueva Vizcaya Province, Bambang, Jan¬ 
uary 21 and 28, 1924, Clemens 1695. 

1M. PUCCINIA LACTUCAE DUt. 

On Lactuea dentata (Thunb.) C. B. Rob., Luzon, Benguet 
Subprovince, above Adouay, February 24 to 27, 1925, Clemens 
5000; Mount Santo Tomas, February 19, 1925, Clemens 5867. 

INDEX 

Index to species of rusts enumerated in the Philippine Jour¬ 
nal of Science 59 (1936) 437-448; 61 (1936) 463-485. Num¬ 
bers in the index are serial numbers of the species, not page 
numbers. New specific names are printed in boldface. 


INDEX TO SPECIFIC NAMES 


Acrotelium ichnocat-pi, 121. 

Haraaapora acutisaima, 68. 

Aecidium banosensin, 103. 

Hemileia canthii, 143. 

Blumeae, 162. 

vastatrix, 144. 

dapflile, 160. 

vmghtiae, 123. 

flavidium, 149. 

Kuehneola Harriaoniae, 95. 

formosanum, 161. 

japonic), 69. 

Kaernbachii, 127. 

M&r&valia achroa, 75. 

lagunenae, 125. 

MaBseeella flueggeae, 104. 

machili, 66. 

Melampsora Yoshinagai, 120. 

ntnfleoM, 141. 

Peridermiam msulare, 1. 

p&ederiae, 148. 

Phakopsora ampelopaidis, 114. 

thunbergiae-fragrantia, 140. 

crotalariae, 87. 

uvariae-rufae, 61. 

meibomiae, 89. 

Anjpopaora Clemenalae, 2. 

meliosroae, 111. 

Bu bald a brideliae, 101. 

pachyrhizi, 88. 

glochidii, 102. 

phyU&nthi, 100. 

Caeoma divinum, 109. 

vignae, 90. 

Cerotelmm aliennum, 106. 

PhyaopeUa fici, 54. 

allaeanthip 52. 

vitw, 113. 

deamium, 115. 

Puccinia argentata, 110. 

Chryaomyxa dietelu, 118. 

bengueteneia, 11. 

Coleoaporium campanulas, 161. 

brachycarpa, 7. 

cleznatidis, 63. 

caricis, 28. 

exaci, 126. 

ciraii, 166. 

knoxiae, 142. 

citrata, 8. 

Menillii, 51. 

citrina, 44. 

plectranthi, 132 

congeata, 59 

Croaaopaora aganoamae, 122. 

constat*, 29. 

antidesmae-diokae, 99. 

curculigonia, 49. 

fici, 68. 

cynodontis, 16. 

preranae, 130. 

dilecta, 135. 

aawadae, 98. 

engleriana, 124. 

Endophyllum eznaaculatum, 106. 

erebia, 128. 

Gerwasia faacicolata, 79. 

erythropua, 13. 
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Puccima—Continued, 
exhausts, 64. 
fimbristylidis, 32. 
fuirenicola, 33. 
geophilae, 146. 
gouaniae-tiliaefohae, 112. 
hemigraphldis, 138. 
hyptidis, 134. 
invenusta, 14. 
lactucae, 164. 
levis, 6. 
liberta, 34. 
melothriicola, 162. 
lferrillii, 46. 
millefolii, 156. 
mysorensis, 35 
obtecta, 31. 
oreophila, 30. 
orlentalis, 3. 
paspalicola, 6. 
periodica, 72. 
philippinenBis, 36. 
plectranthella, 133. 
polliniae-quadrinervis, 12. 
polygoni-amphibii, 60. 
purpurea, 0. 
rhaphidophorae, 42. 
romagnoliana, 37. 
ruelliae, 136. 
ruflpes, 10. 
scleriae, 38. 
smilacis-chinae, 46. 
subeentripora, 4. 
Thwaitesh, 137. 

Pucciniastrum boehmenae, 67. 
Clemensiae, 129. 
coriariae, 107. 
pipturi, 66. 

Pucciniosira Clemensiae, 66. 

Pucciniostele Clarkiana, 67. 

Kavenelia atridis, 116. 
breyniae, 103. 

Clemensiae, 81. 
indigoferae, 83. 
laevioidea, 82. 
ornata, 86. 
venustula, 84. 

Skierka canarii, 97. 


Spbaerophragmium Clemensiae, 78. 
dalbergiae, 76. 
irregulare, 79. 
luaonicum, 77. 

Spumula Clemensiae, 86. 

Credo agrostidis, 27. 

andropogonis-zcylandici, 26. 
arthraxonis-cili&ns, 24. 
artocarpi, 66. 
callicarpae, 131. 
eelastri, 108. 
columbiae, 117. 
cOBtina, 60. 
cratoxylonla, 96. 
davaoensis, 41. 
derridicola, 80. 
dianellae, 43. 
dioscoreae-filiformis, 47. 
dioscoroae-sativae, 48. 
dunbariae, 91. 
elephantopodis, 169 
erigerontis, 160. 
hygrophiiae, 139. 
lasi&nthi, 147. 
microglossae, 157. 
opcrta, 26. 
oplismeni, 23. 
peridiata, 40. 
psycotnicola, 146 
socotrae, 94. 
subnigra, 92 
teramnilcola, 93. 
vernoniicola, 158. 
sp., 68, 71. 

Uromyces apludae, 20. 
bidenticola, 153. 
deeringiae, 62. 
eriochloae, 19. 

Hobsom, 119. 
leptodermus, 16. 
linearis, 17. 
mucunae, 73, 
orientalis, 74. 
pegleriae, 18. 
polytriadicola, 21. 
scirpinus, 39. 
tenuicutis, 22. 
wedeliae, 154. 



ILLUSTRATIONS 


Pirate 1 

Flo. 1. Ravencha Clemens we Syd., a teliospore head; X 650. (Bangued, 
A bra, February 3, 1923, Clemens s. n.) 

2. Ravcnelia venuntula Syd., a telioapore head; X 660. ( Clemens 

8. Spumula Ctemensiae Arth. and Cumm., urediospores, one uredial 
paraph y sis, and one of the telioapore heads; X 660. ( Clemens 

1737.) 

4. Raveneha laevioidea Arth. and Cumm., one urediospore, one uredial 
paraphysis, and one telioapore head; X 650. (Clemens ±972.) 
6. Spkaerophragmvum irregulare Arth. and Cumm, one of the radial¬ 
ly asymetncal urediospores and two teliospores; x 650. (C/e- 

mens 2032.) 

6. Ravenclia amata Syd , a telioapore head showing the characteris¬ 
tic sculpturing; x 650 (Clemens 59to.) 

Plate 2 

FlO. 1. Gerwasia fusciculata. Arth. and Cumm., a single tehurn showing 
the stalkllkc base with the contorted, incurved paraphyses sur¬ 
rounding the colorless teliospores; X about 900. ( Clemens 513±.) 

2. Puedniosira Clemmatac Arth. and Cumm., two teliospores with in¬ 

tercalary cells. Ono cell is producing a basidium; x about 900. 
(Clemens ±974 ) 

3. Crossopsora fiet Arth and Cumm., two urediospores; x about 900. 

(Clemens 1727.) 

4. Uredo subntgm Arth. and Cumm , one of the peripheral, thin-walled 

paraphyses and two urediospores; x about 900. (Clemens ±928.) 
6. Maravaha achroa (Syd ) Arth. and Cumm., three telioBpores show¬ 
ing manner in which the basidium is produced by a continued 
growth of the apex of the spores; x about 1,000. (Clemens 
1701.) 

6. Uredo derridicola Arth and Cumm., two of the radially asyme- 
trical, 1-pored urediospores; x about 1,000. (Clemens 1915.) 

Plate 8 

Fro. 1, Acroteltum tehnoearpi Syd, teliospores showing the basal, proli¬ 
ferating cell and the manner in which the teliospores germinate 
by the formation of an internal basidium; x 650. ( Clemens 

5020.) 

2. Kuehneola Harrisoniae (Syd.) Arth and Cumm., a tehum and two 
of the characteristically lobed urediospores; x 660. (Clemens 
5911.) 
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THl 1 Undo e r ig eronti* Arth. and Caaum., one urediompore; x 660. 
(Ci«mn« 16 P 0 .) 

A PuccMa hemigrapkidt* Arth. and Cwm, two teiiospora; X 660. 
(Ctsmen* iPM.) 

6. Undo Columbia* Arth. and Cum, one urediospore and one of the 
thin-walled, attenuate, peripheral paraphyaes present in the 
ore die; X 660. {Clemen* A393.) 

6. Puecmiostrum Chmeneia* Arth. and Cumra., a section of a ure- 

diom showing the peridiam and several uredioeporea; X 660. 
( Clemen* 0M^) 

7. Puoomia plectruntheUa Arth. and On mm., two tdiospores; x 660. 

(Clemens 9030.) 

PUOT 4 

Pie. 1. Crossopsoro Sawadae (6yd.) Arth. and Comm., a photograph show¬ 
ing the subcuticular pycnia and the deep-seated, aperidlate aecia; 
X about 100. {Clemen* 59»t.) 

2, AfosseeeZJa ftuegge oe Syd., a photograph of the tellospores, showing 
the faint, longitudinal striatlons on the walls; X about 600. 
(Clemens 4PM.) 

8. Ma**ee*Ua ftueggeae Syd., a photograph of a portion of a telium, 

showing the unicellular, a pedicellate teliospores and the sur¬ 
rounding gelatinous matrix; x about 100. {Clemen* 4999,) 
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PHILIPPINE RECENT SHELLS, I 


By GoDonuiDO L. Alcasid 

Of the National Museum Division, Bureau of Science, Manila 

TWO FLATU 

In the present paper all species of the family Doliidae known 
or reported to occur in the Philippine Archipelago are con- 
sidered. 

Family DOLIIDA2 Adams 

Shell thin, ventricose, ovate or subglobul&r, spire short, body 
whorl large, transversely ribbed or decussated; devoid of oper¬ 
culum in the adult. 

Key to Philippine Doliidm, 

a \ Shell globoaely swollen, ventricose, transversely ribbed. Dolutm . 

h\ Shell thin, lip simple or very slightly thickened. 

<j\ Interstices between ribs narrow and shallow. 

d\ Shell fulvous-brown with whitish Innate spots..... penHoc. 

<f*. Shell fulvous-chestnut, maculated with white... ... olearia. 

d*. Shell with spiral, longitudinally lineated bands. eufit&tpti 

d*. Shell with bands of white and brown spots.. deshay esn. 

c*. Interstices between ribs wide. 

e\ Shell provided with small ribs between the large principal ribs. 

tonatum. 

e \ Shell 5 banded with chestnut. stUcosum 

e\ Shell with pale brown ribs . allium. 

«\ Shell with brown spots on the ribs,. fimbriatunu 

6\ Shell solid, lip thickened, somewhat reflected.porno. 

o*. Shell elcngately pyriform, ventricose, canaliculated at the base. Pyrula. 

A Shell reticulateiy cancellated throughout. „ . . reticulata, 

A Shell elongated, slender, transversely ridged, cancellated. 

dussumierL 

A Shell short, surface rather smooth. ficus. 

Genus DOLIUM Brown 

Shell thin, globular, ventricose, spire short, body whorl very 
large, transversely ribbed, aperture large, lip simple or slightly 
crenulated, columella rather twisted, umbilicated. 

Doliv.ni Lamarck 1801 1 had long been in use and generally 
accepted when it was found necessary to use Tonna Brunnich 

'Lamarck, Anim. sans Vert. <1801) 79. 
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1772 2 for priority. On further investigation it has been noted 
that Dolium Brown 1756 * hag more claim and therefore it is 
being used here. Tryon used Dolium Linneus,* and as syno¬ 
nyms gave Perdix Montfort and Doliopeie Conrad, but in his 
Manual B he used Dolium Lamarck. 

DOLIUM PEKDIX (Uaaaea). Plato I, «*. I. 

Bueeinum perdix Linnaus, Syst. Nat od. 12 1 * (1767) 1107; Dill- 
wyn, Cat. Recent Shells 2 (1817) 688. 

Dolium perdix Liniusus, Lamarck, Amm. aans Vert. 7 (1822) 261; 
KisnBR, Icon. Coq. Viv. Dolium p. 4, pi. 6, fig. 9; Son, Conehol. 
Icon. S (1840) Dolium pi. 6, fig. 0; Hanley, Proc. Zool. Soc. (1860) 
492; Tryon, Man. Conehol. 7 (1886) 264, pi. 8, fie. 16; pi. 4, Ago. 
28-26; Hidalgo, Cat. Marine MolL (1904) 168. 

Tonna perdix Linneus, HEDLEY, Roc. Aust. Mus. 12 (1019) 335; 
Faustino, Bur Sci. Monog 25 (1928) 226. 

Shell oblong-ovate, thin, spire exserted; base somewhat ob¬ 
liquely effused, umbilicated; whorls six, transversely ribbed, ribs 
about twenty, broad, smooth, rather flattened; grooves between 
ribs narrow and shallow; fulvous-brown marked with whitish 
lunate spots; interior of aperture brownish, washed with white 
towards the outer lip; lip simple; columella arched. 

Height, 144 mm; thickness, 76; height of spire, 37; height of 
body whorl, 92. 

Philippines, Bur. Sci. 13205 Fulton. Bohol, Bur. Set. 11164 
Kelly. Cebu, Bur. Sci. 14219 Lopez. Mindoro, Calapan, Bur. 
Sci. 12938 Labium. Marinduque, Hidalgo. Mindanao, Dapitan 
and Zamboanga, Hidalgo. Jolo, Hidalgo. 

Distribution .—Coasts of America, Linnmus; Jamaica, Lister; 
Amboina, Rumphius; coast of Senegal, Adanson; West Indies, 
China, and South Seas, Humphreys; Indian, African, and Amer¬ 
ican equatorial seas, Lamarck; Indian Ocean, Mauritius, Poly¬ 
nesia, West Africa, West Indies, and Brazil, Tryon. 

The spire of this species is rather exserted, making the gen¬ 
eral form more elongate as compared with other members of this 
genus. The lip is simple with a slight thickening of white 
nacreous deposit, which gradually diminishes towards the inte¬ 
rior. The lunate spots which characterize this species are not 
well marked in young specimens, the painting being diffused 
rectangular and linear spots. 

*Morch, Malak. Blatt. 16 (1871) 16; Hadley, Bee. Aust. Mue. 12 (1010) 
329; Faustino, Bur. Sci. Monog. 25 (1028) 226. 

* Sowerby, Conehol. Man. (1862) 146. 

* Tryon, Struct. Syst. Conehol. 2 (1883) 202. 

'Tryon, Man. Conehol. 7 (1886) 261. 
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DOLIUM OLEARItTM (BraftMn) nn Uisaia. PUta l, if. 3. 

Dohum olearium Bruguifire, Lamaeck, Anim. sans Vert. 7 (1822) 289; 
Reeve, Conchol. Icon. B (1849) Dolium pL 8, fig. 14; Tryon, Man. 
Conchol. 7 (1885) 262, pi 2, figs. 8-11; Hidalgo, Cat. Marine 
Moll. (1904) 163. 

Dolium olearium Lamarck var. Kiener, Icon. Coq. Viv. Dolium p. 6, 
pi. 1, fig. la 

Tonna olearia Bruguiere, Faustino, Bor Sci. Monog 2B (1928) 226. 

Shell globosely ovate, ventricose, umbilicated; spire but a 
little exserted; sutures channeled; whorls six to seven, trans¬ 
versely ribbed, ribs broad, close-set, flatly depressed, grooves 
between ribs narrow and shallow; fulvous-chestnut, maculated 
with white; interior of aperture dark fulvous brown, whitish 
towards the lip; lip simple; columella arched, splashed with 
white nacreous material. 

Height, 85 mm; thickness, 66; height of spire, 20; height of 
body whorl, 71. 

Philippines, Bur. Sci. 75.55, 2676 Quadras. Mindoro, Puerto 
Galera, Bur. Sci. 11673 Seale. MARINDUQUE, Elera. CEBU, Bur. 
Sci. 11218 Quadras. Bohol, Bur. Sci. HI 67 Kelly. MINDA¬ 
NAO, Bur. Sci. 1371 Quadras; Surigao, Elera. Leyte, Negros, 
and Jolo, Hidalgo. 

Distnbution .—Indian Ocean, Lamarck. 

This species is characterized by white longitudinal markings 
each paired with chestnut similar to those of D. deshayesii, but 
rather of a different pattern and mode of distribution. The 
suture is very deeply channeled. 

DOLIVM CUMINGII Banter. Plata 1. C* 4. 

Dolium cumingu Hanley, Proc Zoo] Soc. (1859) 491, Reeve, Con¬ 
chol. Icon. 5 (1849) Dohum pi. 8, figs 136, c, Hidalgo, Cut. Ma¬ 
rine Moll. (1904) 152. 

Dohum olearium var. aimingh Hanley, Tryon, Man. Conchol. 7 (1885) 
262, pi. 2, fig. 9. 

Tonna cumtttgii Hanley, Hedley, Rec. Aust Mus. 12 (1919) 331; 
Faustino, Bur. Set. Monog. 2B (1928) 225. 

Shell globosely ovate, ventricose, umbilicated; spire rather 
short; sutures deep; whorls six to seven, transversely ribbed, 
ribs nineteen, rather flattened, a little rounded, close-set; grooves 
distinct; fulvous-chestnut with spiral longitudinally lineated 
brown and white bands; interior fulvous-brown; columella 
slightly twisted; lip simple with a slight thickening of white 
porcelaneous deposit within, somewhat denticulated. 

Height, 58 mm; thickness, 48; height of spire, 17; height of 
body whorl, 50. 
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Philippines, Cuming. Polillo, Bur. Set. 12941 Robinson. 

Distribution. —Australia, Hedley. 

Tryon, in his Manual of Conchology, placed this species with 
D. deshayesii as varieties of D. olearium. However, there seems 
to be enough difference to warrant the separation of this as 
an independent species. Dolium cwningii is smaller, a bit more 
globose, the sutures not channeled, and the type or pattern of 
markings is not similar to that of D. olearium. 

DOLIUM DESHAYESII bm PUU 1, t 

Dolium de,shayt»i\ Reeve, Conchol. Icon. 5 (1849) Dolium pL 8, fig. 
13a; Hanley, Proc. Zool. Soc. (1859) 490; Hidalgo, Cat Marine 
Moll. (1904) 152. 

Dolium olearium var. deohayetxx Reeve, Tbyon, Man. Conchol. 7 (1886) 
262, pi. 2, fig. 10. 

Tonna olearia Reeve, Faustino, Bur. Sci. Mono#. 25 (1928) 225. 

Shell thin, ovate, rather globose, ventricose, umbilicated; spire 
short; sutures distinct; whorls six, transversely ribbed, ribs 
twenty-three, somewhat flattened, a little rounded, close-set; 
grooves distinct; whitish or pale fulvous-brown, painted with 
bands of white and brown spots; interior of aperture whitish 
or very light brown; columella slightly twisted; lip simple with 
a slight thickening of white porcelaneous deposit within, some¬ 
what denticulated. 

Height, 59 mm; thickness, 40; height of spire, 19; height of 
body whorl, 42. 

Philippines, Bur. Sci. IS207 Fulton. 

This species seems to be limited to the waters of the Philip¬ 
pine Islands, where the type specimen was collected by Cuming. 

The affinity of this species is more with D. cumingii than 
with D. olearium; the general form and character of the ribs 
are the same, differing only in the distribution and design of 
the spots, and in the extent of the excavation of the sutures. 

DOUUM ZONATUM Gr—n. Plat* 1. «*. a. 

Dolium zonatum Green, Tran*. Albany Inst. 1. 131; Reeve, Conchol. 
Icon. 6 (1849) Dohum pi. 7, figs. 12a, b; Tkyon, Man. Conchol. 7 
(1885) 268, pi. 3, fig. 17; Hidalgo, Cat. Marine Moll. (1904) 158. 

Shell thin, ovately globose, umbilicated, spire a little exserted; 
sutures channeled; whorls six, transversely ribbed, ribs sixteen, 
rather convex; grooves broad, those at the anterior portion each 
decorated with a small rib, those at the upper part with two 
or three; dark reddish chestnut, spire somewhat lighter, apex 
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black; interior dark chestnut glazed with a uniform grayish 
color; columella twisted; lip simple. 

Height, 168 mm; thickness, 129; height of spire, 42; height 
of body whorl, 147. 

Luzon, Manila Bay, Bur. Sci. 14671 Lopez. Obtained with 
beam-trawl nets at a depth of 20 to 23 fathoms. 

Distribution. —China, Cuming; Japan, Tryon; Philippines (?) 
Elera. 

Reeve noted that “this is the only species of the genus in 
which there is an isolated raised line between the interstices 
of the lower ribs of the shell.” These are very well marked 
in the specimens under consideration. In the three spaces at the 
upper part of the body whorl there are three of these raised 
lines, a characteristic present only in the young of D. galea. 
This is the largest specimen in the Bureau of Science collection, 
of a uniform dark reddish chestnut except near the apex. 
Others are a little more elongated, narrower, and yellowish 
chestnut. 

DOLIITM 8I7LCOBUM (Born) PUL 2, Be. 2 

Burevnum suleomm Born, Diu.wyn, Cat. Recent Shells 2 (1817) 684. 

Doltnm f atria turn Brugui6re, Lamarck, Amm. sane Vert. 7 (1822) 
260; Reeve, Concho] Iron. S (1849) Dolium pi. 7, figs. 11a, b; Tryon, 
Man. Conchol 7 (1885) 2611, pi. 3, fig 10, Hidalgo, Cat. Marine 
Moll (1904) 153. 

Touva sulcata Boin, IIedijey, Rec. Aust. Mus 12 (1919) 336. 

Tonna fasaata Bruguiere, Faustino, Bur. Sci. Monog. 25 (1928) 226 

Shell globosely ovate, scarcely umbilicated, spire a little ex- 
serted; sutures rather channeled; whorls six to seven, trans¬ 
versely ribbed, ribs nineteen, flatly convex, sharp-edged, rather 
distant; creamy white, encircled with five broad brownish bands, 
which fade towards the outer lip; apex dark chestnut; interior 
whitish, outer lip reflected, fimbriately denticulated; columella 
a little twisted. 

Height, 83 mm; thickness, 63; height of spire, 18; height of 
body whorl, 67. 

Luzon, Elera: Manila Bay, Lopez collection. Mindoro, Lopez 
collection. Cebu, Hidalgo. 

Distribution. —Indian Ocean, Lamarck; Chinese Seas, Hum¬ 
phreys; China and Japan, Tryon; coasts of Coromandel, Mar¬ 
tini; Australia, Hedley. 

This species very closely resembles D. allium and may be very 
easily confused with it except for the five broad chestnut bands, 
and the finer and closer-set ribs of this species. 



494 The Philippine Journal of Science u» 

DOUUM ALLIUM (DUlwye). Platts I, If. 4. 

Bucdnum dolium vu. B. Bueoinum allium from Solmndor'i USB, 
Dillwyn, Cat Recant Shell* 2 (1817) 688. 

Dolium eootatum Deshayes, Reeve, Conchol. Icon. 8 (1849) Dolium 
pi. 6, fig. 8. 

Dolium faoeiatum var. Kiener, Icon. Coq. Viv. Dolium p. 11, pi. 4, 
fig. 6. 

Dolium latetulcatum Martini, Hanley, Proc. Zool. Soc. (1869) 489. 

Dolium coetatum Menke, Tryon, Man. Conchol. 7 (1886) 263, pi. 4, 
fig. 19; HmALGO, Cat Marine Moll. (1904) 162. 

Tonna eartata Menke, Shirley, Proc. Roy. Soc. Queensland 22 (1911) 
98; Hedlby, Rec. Anst Mur. 12 (1919) 334; Faustino, Bur. Sci. 
Monog. 25 (1928) 225. 

Tonna album Dillwyn, Isedale, Rec. Auat. Mus. 18 (1931) 216. 

Shell oblong-ovate, ventricoee, slightly umbilicated; spire 
rather exserted, sutures very slightly channeled; whorls seven, 
transversely ribbed, ribs thirteen, prominent, somewhat rounded; 
interstices broad, concave, smooth; creamy white; ribs slightly 
brownish, apex black; interior white, lip fimbriated, inner border 
denticulated; columella twisted. 

Height, 100 mm; thickness, 71; height of spire, 35; height of 
body whorl, 82. 

Philippines, Bur. Sci. 13217 Fulton , Bur. Sci. 2687 Quadras. 
CEBU, Bur. Set. ISIS, 11907 Quadras. Bantayan, Bur. Set. 
12744 Lopez. Mabinduque, Hidalgo. Mindanao, Zamboanga, 
Hidalgo. Basilan, Hidalgo. 

Distribution. —Australia, Hedley. Dillwyn listed Sicily and 
Barbary, Bonnani; Amboina, Rumphius; Philippine Islands, Pe- 
tiver; Senegal, Adanaon; Tranquebar, Martini; very common 
about Tarentum, Ulysses. The writer could not ascertain which 
of these localities refer to B. dolium. and which to B. allium. 

This species with its prominent distant ribs may be distin¬ 
guished from D. fimbriatum by the absence of the brown spots 
on the ribs, and from D. svlcosum by the absence of the five 
broad brownish bands. 

DOLIUM FIMBRIATUM 8owerbjr. Plate J. Sr. I. 

Dolium fimbriatum SoWKRBY, Genera Rec. Foss. Shells 2 (1827) pi. 
242, fig. 2; Reeve, Conchol. Icon. 6 (1849) Doltum pi. 3, fig. 36 
(not 3a); Hanley, Proc. Zool. Soc. (1869) 491; Hidalgo, Cat. Ma¬ 
rine Moll. (1904) 163. 

Dolium litchkeanum KAster, Dunker, Index Molluscorum Maris Ja¬ 
ponic! (1882) 67. 

Dolium eostatum var. fimbriatum Sowerby, Tryon, Man. Conchol. 7 
(1885) 264, pi. 4, fig. 22; pi. 3, fig. 18. 

Tonna fimbnata Sowerby, Faustino, Bur. Sci. Monog. 25 (1928) 
226. 
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Shell globosely ovate, ventricose, slightly umbilicated; spire 
bat a little exserted; sutures distinct; whorls six, transversely 
ribbed, ribs fourteen, prominent, somewhat rounded; interstices 
broad, concave, smooth; creamy white, ribs spotted with fawn- 
brown; apex dark chestnut, interior of aperture brown; lip 
fimbriated, a little exserted, denticulated within, columella a little 
twisted, callous anteriorly. 

Height, 92 mm; thickness, 69; height of spire, 22; height of 
body whorl, 78. 

Luzon, Manila Bay, Lopez coUectvon. Mindobo, Naujan, Bur. 
Sci. 1350 Quadra a. Bohol, Elera. PALAWAN, Banga, Bur. Sci. 
14217 Quadras. Cebu and Negros, Hidalgo. Mindanao, Dapi- 
tan. Bur. Sci. 1351 Quadras. Davao and Zamboanga, Hidalgo. 

Distribution —Senegal and Japan, Tryon. 

This species and D. maculatum have been placed by Tryon as 
varieties of D. allium. The shell of the first is more globose, 
the spire shorter, and the ribs spotted with brown. Reeve, how¬ 
ever, noted the difference in the number and character of the 
ribs among these three closely related species. 

Biknnu MALEA VikMtaiaM 

Shell solid, lip thickened, somewhat reflected, denticulated 
within. 

DOLIUM (MALEA) POMUM OJaatara). PUU I, «r- S. 

Bueevtum pomum Linnaeus, Syst, Nat. ed. 12 1* (1767) 1197; Dill- 
wyn, Cat. R«ccnt Sheila 2 (1817) 688. 

Dolxum pomum Linnaeus, Lamarck, Anim. sans Vert. 7 (1822) 261; 
Reeve, Conchol. Icon. S (1849) Dolium pi. 4, figs. 6a, b; Tryon, 
Man. Conchol. 7 (1886) 266, pi 6, fig. 26; KixNnt, Icon. Coq. Viv. 
Dolium p. 12, pi. 6, fig. 8. 

Malea pomum Linnaeus, Hipalgo, Cat. Marine Mol). (1904) 163. 

ronno (Malea) poma Linnaeus, Faustino, Bur. Sci. Monog. 25 (1928) 

226 . 

Shell elongately ovate, solid, very slightly umbilicated; spire 
short; sutures deep; whorls six, transversely ribbed, ribs thir¬ 
teen to fourteen, prominent, rounded, those at the middle rather 
flattened; whitish to light fulvous-bay, sprinkled with white and 
yellowish spots; interior dark orange, aperture somewhat con¬ 
tracted; lip thickened, flatly reflected, denticulated within; co¬ 
lumella rudely ribbed, callous, excavated towards the base. 

Height, 62 mm; thickness, 45; height of spire, 16; height of 
body whorl, 68. 

Philippines, Bur. Sci. 13208 Fulton. Luzon, Bataan Prov¬ 
ince, Moron, Hidalgo. Mindoro, Naujan, Hidalgo. Marindu- 
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que and Cebu, Hidalgo. Mindanao, Zamboanga, Bur. Sci. 1818, 
Quadras. 

Distribution. —Java, Linnaeus; coasts of Spanish America, 
Bonanni; Amboina, Rumphius; China, Humphreys; Red Sea and 
Indian Ocean, Tryon; Indian Ocean, Kiener; Society Islands, 
Cuming. 

This species is of the Cassis form, being solid with the lip 
thickened, toothed and reflected, and the columella covered with 
a callosity of white enamel. The excavation at the base of the 
columella as noted by Reeve is but slight. 

Genus PYRULA Lamarck (restricted) 

(Ficula Swainson) 

Shell thin, pyriform, ventricose; spire short; body whorl broad, 
canaliculated at the base, canal prolonged; aperture elongated, 
columella thin; lip simple. 

Of the nine species of Pyrula 8 listed by Faustino six belong 
to other genera; colossea Lam., lactea Reeve, and ternatana 
Lam. belong to Hemifusvs; galeodes Lam. belongs to Melonge- 
na; mawse Gray to Rapana; and rapa Linn, to Rapa. Of the 
three remaining, ficus Linn, and laevigata Reeve are synoni- 
mous, leaving only two species. To these two dussumien 1 was 
added, giving a total of three valid Philippine species. In Hi¬ 
dalgo's work * two species, ficus Linn, and reticulata Lam., and 
one variety, ficoides Lam., are listed. 

mVU RETICULATA Lwutck. Plata 1. fl«. I. 

Pyrula reticulata Lamarck, Anim. sans Vert. 7 (1822) 141; Kiener, 
Icon. Coq. Viv. Pyrula p. 28, pi. 12, fig. 1; *Tryon, Man. Concbol. 
7 (1885) 285, pi. 5, fig. 28; pi 6, fig. 33; HlOALQO, Cat. Marine 
Moll. (1904) 154; Faustino, Bur Set. Mono*. 25 (1928) 227. 

Pyrula ficoides LAMARCK, n. sans Vert 7 (1822) 142. 

Ficula reticulata Lamarck, Reeve, Conchol Icon. 4 (1847) Ficula 
pi. 1, fig. 1. 

Pyrula clathrata Rousseau, Proc. Zool, Soc. (1852) 185. 

Shell thin, pyriform, ventricose; spire flatly depressed; su¬ 
tures shallow; reticulately cancellated with sharp longitudinal 
and spiral ridges, the latter generally alternating large and 
small; pale yellowish brown encircled with five obscure whitish 
transverse bandB, maculated with reddish brown; interior pale 
violet; lip simple, columella thin. 

'Faustino, Bur. Sci. Monog. 25 (1928) 226. 

* Alcasid, Philip. Journ. Sci. 60 (1936) 423. 

'Hidalgo, Cat. Marine Moll. (1904) 164. 
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Height, 70 mm; thickness, 88; height of spire, 6; height of 
body whorl, 65. 

Luzon, Manila Bay, Lopez collection: Batangas Province, Taal, 
Bur. Sci. 2689 Quadras. SULU, Adams; Jolo, Elera. 

Distribution .—Indian Ocean, Lamarck; East Indies and Ja¬ 
pan, Tryon. 

This species has been erroneously figured by Sowerby » as P. 
decussata Wood, while the figure for the true P. decussata was 
described as P. reticulata. The specimens figured here show 
very clearly the reticulately decussated surface of the entire 
shell; the transverse ridgeB being alternate coarse and fine 
strise; marked with five faint whitish narrow bands and spotted 
with reddish brown throughout. It approaches P. ficus in shape 
but differs from it by the decussated surface. 

PYKUU OU8SUM1KRI Valanetmnw. Plat* 1, If. «. 

Pyrula dustumten Valenciennes, KuenER, Icon, Coq. Viv. Pyrula p 
26, pi. 11; Tryon, Man. Conchol. 7 (1885 ) 266, pi. 6, fig. 80; Al- 
casid, Philip. Joura, Sci. 60 (1036) 423. 

Ficula du*sumieri Valenciennes, Rebvb, Conchol. Icon. 4 (1847) Fu 
cula pi. 1, fig. 2; So webby, Theft. Conchyl. 4 (1880) 110 Ficula pi. 
423, fig. 6. 

Shell thin, elongately pyriform, slender, spire short, sutures 
shallow; transversely ridged, ridges coarse, smooth, rather de¬ 
pressed; grooves distinct, cancellated with fine longitudinal 
strife; pale fawn, painted with longitudinal wavy light brown 
streaks; interior fawn-brown, whitish towards the lip, lip simple. 

Height, 97 mm; thickness, 45; height of spire, 8; height of 
body whorl, 91. 

Luzon, Manila' Bay, Bur. Sci. 14-660 Lopez. Collected with 
beam-trawl nets at a depth of ,16 to 20 fathoms. 

Distribution. —China, CuminW 

A very fine species characterized by its slender form and by 
the wavy longitudinal light brown streaks. The sculpture of the 
surface is similar to P. reticulata but differs from it by its 
more elongated form. Hidalgo 10 listed this species as one cited 
from the Philippines, but decided in the meantime to place it 
as a Chinese species. 

PYEULA FICUS <Uaa»u>. Flat. S, 8*. 7. 

Bulla ficus LinnjHUS, Syst. Nat. ed. 12 1* (1767) 1184; Dillwyn, Cat. 
Recent Shells 1 (1817) 484. 

* Sowerby, Thes. Conchyl. 4 (1880) 110, pi. 423, figs. 1, 2, 3. 

“Hidalgo, Cat. Marine Moll. (1904) 164. 
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Pyrula ficus Laxaxcx, A aim. mum Vert. (1801) 82; Emm, Icon. Coq. 
Viv. Pyrula p. 80, pi 18, fig. 1. 

Ficula Usvigata Bon, Conchol. Icon. 4 (1847) Fictila pL 1, flg. 4. 

Ficula ficus Llmuras, SoWBBT, The*. Conchyl, 4 (1880) 100 Ficula 
pi. 428, tig. 4. 

Pyrula ficus Lianrnas, Tkton, Man. Conchol 7 (1888) 268, pi 6, flg. 
29; pi 6, fig. 86 (not 87); Hidalgo, Cat Marine Moll. (1004) 154; 
Faubtino, Bur. Sci. Monog. 25 (1028) 226. 

Shell thin, abbreviated pyriform, ventricose; spire short; su¬ 
tures shallow; transversely lightly ridged, ridges flat, smooth, 
spotted with reddish brown, cancellated with fine, scarcely visible, 
longitudinal striae; pale fawn encircled with flve transverse 
obscure whitist bands, maculated throughout with broad patches 
of dark chestnut; interior pale violet; lip simple. 

Height, 70 mm; thickness, 44; height of spire, 7; height of 
body whorl, 66. 

Philippines, Bur. Sci. 1S219 Pulton. 

Distribution. —Amboina, Linmeus; Red Sea, Indian Ocean, and 
Singapore, Try on; Moluccas, Lamarck; Eastern Seas, Cuming. 

This species is shorter and more ventricose than the other 
members of the genus; the surface is so slightly sculptured as 
to render it rather smooth. The original Liniuean Bulla ficus 
contained two distinct species. Lamarck separated one of them 
and named it Pyrula reticulata, retaining ficus for the other. 
Reeve later “to avoid tautology" changed the name ficus to 
laevigata. 
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Success Publishing co. Success; 1500 new economy cookery and household 
recipes. London, The Author, [n. d.] 256 pp., col. illus. Price, $1.25. 

Thurstan, Violetta. The use of vegetable dyes for beginners, rev. ed., 
Leicester, The Dryad press, 1936. 51 pp. Price, $0.70. 

Van Uven, M. J. Mathematical treatment of the results of agricultural 
and other experiments. Groningen, Batavia, P. Hoordhoff, 1985. vi 
+ 309 pp. Price, $8.75 unbound; $4 bound. 

Whitby, L. E. H. Disorders of the blood; diagnosis, pathology, treat¬ 
ment and technique. Philadelphia, P. Blakiston’s son A co., 1985. viu 
4* 543 pp., illus., col. plates, diagrs., tables. Price, $7. 

Wiesner, B. P. Sex. London, Thornton Butterworth, 1986. 251 pp,, ll- 
lus. Price, $0.75. 

Williams, F. H. Radium treatment of skin diseases; new growths, dis¬ 
eases of the eyes and tonsils. Boston, The Stratford co. [c. 1935.] 
iii + 118 pp. plates. Price, $2. 
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Wilson, G. S. The bacteriological grading of milk. London, H. M. Sta¬ 
tionery off., 1985. 892 pp., tables, diagra. Price, $2. 

Wolf, F. A. Tobacco diseases and decays. Durham, North Carolina, Duke 
university press, 1985. xix +464 pp., illus. Price, $5. 

Wolxxnwxbkk, H. W., and O. A. Reinking. Die fusarien; ihre beschrei- 
bung, schadwirkung und bekhmpfung. Berlin, Paul Parey, 1936. viii 
+ 866 pp., illus. Price, in Germany, Rm. 18, unbound; Rm. 20, bound; 
foreign, Rm. 13.60, unbound; Rm. 16, bound. 

Elmos, Fritz. Nitrocellulose ester lacquers; their composition, applica¬ 
tion and uses N. Y„ D. Van Nostrand co., 1984. xv + 240 pp., illus., 
plates, tables. Price, $7. 


REVIEWS 

The Chemical Control of Conception. By John R. Baker. With a chapter 
by H. M. Carleton. Chapman and Hall, Ltd., London, 1986. 178 pp. 
Price, $8.76. 

This book gives a resume of the results of the author's series 
of experimental investigations on the action of some chemical 
substances as spermicides. The author describes the tedmic, 
which he has standardized for grading contraceptive agents, and 
gives the results of the same scientific tests when applied to 
other substances that may be used for this purpose. 

Judging from the net result of his experiments, however, it 
would seem that the perfect spermicide has yet to be discovered, 
inasmuch as the really potent contraceptive agent that is devoid 
of pathological effect has not yet been found. 

The author has found that certain substances that reduce sur¬ 
face tension, such as soap, have high spermicidal effect. Thus 
Castile soap (sodium oleate) has been found as spermicidal as 
quinine bisulphate, which is twenty-seven times as expensive. 

This book enables one to become acquainted with contracep¬ 
tive materials better than those now available, but less known 
or only imperfectly understood. This book will be found a val¬ 
uable addition to existing literature on conception by the phys¬ 
ician, the chemist, the pharmacologist, the physiologist, and the 
biologist.—A. P. W. 

A Text Book on Forest Management. By M. R. K. Jerram. Chapman and 
Hall, Ltd., London, 1935. 156 pp., 17 flgs. Price, $2.25. 

Written to meet the requirements of forest students, this book 
brings together, in as brief and simple a manner as possible, 
all matters of primary importance relating to the subjects which 
are commonly dealt with under the term “forest management.” 
The author claims that “it is not intended to displace the study 
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of those authors who deal with these subjects individually at 
much greater length; but it does represent an endeavor to in¬ 
troduce the students to all the more important problems involved 
and to explain the elementary principles on which their solutions 
are based.” At most, therefore, the book provides a framework 
on which fuller knowledge of forest management can be built 
up by the teacher. 

The book is divided into three parts. Part I deals with the 
foundations of forest management; part II, with the prepara¬ 
tion and control of a working plan; part III, with forest finance. 
In appendix I are found the terms used in forest management 
as approved by the Empire Forestry Conference in 1928. The 
values of I, op n are also found in appendix II.—C. S. 

American Conservation in Picture and Story. Compiled and edited by 
Ovid Butler. The American Forestry Association, Washington, D. C , 
19S5. 144 pp., 216 illus. Price, $2.50 

This book, which was issued by the American Forestry As¬ 
sociation to commemorate the completion of its sixty years of 
public service in behalf of American forestry, gives a compre¬ 
hensive and graphic picture of the history of conservation in the 
United States. The movement to awaken public sentiment in 
conservation work dates from 1876, the year in which the asso¬ 
ciation was organized, and this volume records the accomplish¬ 
ments largely to be credited to its efforts. 

The book was prepared with the cooperation of authorities on 
the various phases of conservation in the United States and in¬ 
cludes such topics as the beginning of forest exploitation, the 
public domain, the age of wood, the story of lumbering, the 
National forests, the National parks, the conservation of wild 
life, the spread of forest education, forest research, and conser¬ 
vation of the soil. The more recent activities under the New 
Deal, such as the Civilian Conservation Corps and the Lumber 
Code, are also discussed. A selected reading list of references 
iB given at the end.—C. S. 

Wanderings Among South Sea Savages and m Borneo and the Philippines. 
By H. Wilfrid Walker. H. F. and G. Witherby, Ltd., London, 1936. 
264 pp., illus. Price, 7s, 6d 

The favorable reception accorded this book since its original 
publication in 1909 seems to be the excuse for this second re¬ 
issue. 

The book is a remarkable record of adventure and gives in¬ 
teresting accounts of the author’s wanderings among primitive 
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inhabitants of the South Sea Islands before the World War. Its 
interest lies in the fact that in giving a general impression of 
his experiences the author affords an insight into the life of 
the people visited. As realized by himself, however, in his at¬ 
tempt to be as concise as possible, the author has left out much 
that might have been interesting. Having no pretension to be 
"scientific” in his accounts, as he claims, he has therefore 
touched but lightly on the general customs of the people and 
has made no special study of their languages. Even such 
superficial treatment of these two cultural phases of primitive 
life, however, makes the book a valuable reading material for 
students of ethnology, besides being an interesting book of travel 
to others.—R. E. G. 

Head, Heart and llandi jn Human Evolution. By R. R. Marctt. Henry 
Holt and Co, New York, 1935. 303 pp. Price, $3.50. 

A kook that affords interesting reading on sociological inquiry 
is this study by Doctor Marett, rector of Exeter College, Oxford, 
and one of the leading students of social anthropology and pri¬ 
mitive religion. Marett discusses the three fundamental ways 
of organizing human experience; namely, by means of the head, 
the heart, and the hands. In part 1 he brings attention to the 
question of how to use and to keep one's head in tackling the 
theoretical problems involved in sociological inquiry; in parts 
II and III he deals with pretheologic religion, giving illustra¬ 
tions; and in part IV he considers primitive technology or the 
arts and crafts of prehistoric and primitive man.—R. E. G. 

The Duke Forest, a Demonstration and Research Laboratory. By Clarence 
F. Korstian and William Muughan Duke University, Forcbtry Bulle¬ 
tin No. 1. Durham, N. C., 1935. 74 pp., lllus., maps. 

This publication describes the Duke Forest of Duke Univer¬ 
sity in Durham, North Carolina, the administration and policies 
controlling its operation, and the progress already achieved. 
The forest is somewhat similar to the Makiling National Park 
at Los Bafios, Laguna, in that it serves the threefold purpose of 
demonstration, research, and outdoor laboratory in forestry. 
The area contains 4,696.1 acres (1,878.4 hectares) 3,411.3 acres 
of which are covered with forests of various types, stands, and 
soils. The forest is divided into three divisions containing 114 
compartments, with natural or artificial boundaries, ranging in 
size from 5.6 to 84.5 acres with an average of 40.1 acres. 

The management policy aims to make the forest serve as an 
area for the development and demonstration of forestry prac- 
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tices, as an experiment forest for research in the problems of 
timber growing and in the sciences basic thereto, and as an out¬ 
door laboratory where field work can be carried on by forestry 
students. There are 48 permanent sample plots, ranging in 
size from 0.1 to 1 acre, for the purpose of studying various pro¬ 
blems and to serve as centers of demonstration activities. In 
managing the forest the aim is to limit the cut within the annual 
growth, giving due consideration, however, to needed sanitation 
and silvicultural operations such as pruning, thinning, plant¬ 
ing, and removal of defective trees. A very interesting part 
of the publication is the chapter dealing with the various forms 
used and the system of keeping forest records. Although the 
forest is primarily established for demonstration and research, 
it is also managed as a business, and complete financial record 
is maintained. 

A description of the progress already accomplished in regard 
to land classification, forest protection, regulation of the cut, and 
silvicultural operations is given. 

This is a handy, well-written bulletin, profusely illustrated 
with photographs and maps, giving a good idea of the Duke 
Forest, its present condition, and its possibilities.—C. S. 

Klela ea Handboch dea Hoch-, Ingenienr- nnd Maehinenbanm. Von Dr. 
PhIL H. H. Schwanedce. Newmann-Neudamn, Berlin, 1984. Vol. I, 
cloth, 865 pp., Ulna., diagram, charts, tables. Price, 26 RM. 

The author has successfully achieved the promise implied in 
the title by this very concise but complete presentation of two 
major branches of engineering. The book is richly illustrated 
with figures, diagrams, and charts. 

Each subject—mathematics, chemistry and physics, technical 
mechanics, thermodynamics, and design—is remarkable in its 
brevity, scope, and clearness. The subject of mathematics is 
especially notable for the clearness of presentation in no more 
than one hundred sixty-three pages. It includes forty-one pages 
of mathematical tables, ten pages of fundamental formulas of 
algebra and trigonometry, besides a thorough discussion on ana¬ 
lytic geometry and differential and integral calculus. Chemistry 
and physics are very lightly treated, giving only principal infor¬ 
mation for general use to the engineer. Technical mechanics 
covers the various technical notations, equivalents, and meas¬ 
uring units, dynamics and statics of rigid bodies, as well as of 
fluids. Under the general heading of thermodynamics is in¬ 
cluded a brief discussion of wind pressure. The design of struc¬ 
tures is adequately covered. 
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It is not only a valuable book for the practicing engineer in 
his everyday work but is also an excellent text when be wishes 
to review subjects which have become dim in his memory. It 
is true that there are many excellent American and English 
texts dealing with the subjects covered by this book, but it 
always aids greatly in the perspective of an engineer to be also 
familiar with the German methods and points of view on the 
subjects covered by this handbook. In many of the engineering 
fields Germany has pioneered and has remained a foremost au¬ 
thority.—A. A. 

Why the Weather? By Charles F. Brooks. With the collaboration of Elea¬ 
nor Stabler Brooks and John Nelson. Revised and enlarged. Har- 
court Brace and Co., New York, 1986. 296 pp., illus. $2.60. 

This book is a veritable mine of information for those who 
are curious about the why and wherefore of the weather. It 
is purposely written for the popular mind and is attractively 
presented; it presents just those things which the general public 
would like to know. It has the further advantage of being 
thoroughly up-to-date, the revision having been carefully and 
conscientiously made. Even though it is an American bode evi¬ 
dently compiled for an American public, and treats of many 
things beyond the experience of the average Filipino, such as 
sleet, snow, ice-storms, autumn and winter storms in general, 
still even residents of these Tropical Isles can find these topics 
interesting, entertaining, and instructive. 

One might be inclined to judge hastily that the book deals too 
much with climatological explanations and not enough with 
weather forecasting, but this iB really an error, for if the mani¬ 
fold hints about forecasting scattered here and there throughout 
the book were collected they would form quite a comprehensive 
chapter or two. However, Philippine readers should be careful 
to remember that the forecasting rules are for the United States 
or for the temperate zones in general and not for the Philip¬ 
pines. We are in an almost entirely different clime, as weather 
men trained in the former zones sometimes find to their sorrow. 

As far as can be judged from a first perusal, facts are ac- 
(urately stated, with possibly a few minor exceptions. The 
writer hardly thinks that a definite correlation has been proved 
between earthquakes and intense cyclones, nor does he think 
that such a theory meets with the approval of a majority of 
seismologists. On page 154, at the top, the statement is made 
that a typhoon commenced at Yokohama, just before the great 
earthquake and affected Tokyo soon after. As a matter of fact 
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the storms was already definitely a typhoon August 28 (the earth¬ 
quake occurred September 1,1923) in the Eastern Sea, and most 
probably started some days earlier south of the Loochoo (Nan- 
sei) Islands as a secondary to an occluded typhoon which passed 
near to the east of Shanghai, August 24. It was a typhoon of 
moderate intensity, and many more intense ones have passed 
over Japan with no earthquakes resulting. In the light of re¬ 
cent investigations of the Manila Observatory, it is also almost 
certain that the author’s explanation of the origin of typhoons 
and hurricanes will have to be modified; surges of air on the 
front between different wind systems seem the essential factors 
rather than doldrum conditions which of themselves Beem cap¬ 
able only of causing local overturning of the air —C. E. D. 

Scientific Results of the World Cruise of the Yacht "Alva,” 1931, William 
K. Vanderbilt, Commanding. Crustacea- Anomura, Macrura, Euphau- 
siacea, Isopoda, Amphipoda, and Echinodennata: Asteroidea and Echi- 
noidea. By Lee Boone. Bulletin of the Vanderbilt Marine Museum, 
Volume VI. Huntington, L. I., New Yoik, privately printed, Novem¬ 
ber 80, 1985. 263 pp., 96 pis. 

This bulletin, the sixth in the scientific series of the Vander¬ 
bilt Marine Museum, deals with the systematica of the collection 
secured by William K. Vanderbilt during a world cruise of his 
yacht "Alva” in 1931. It is divided into two parts, the first 
being a report on the Crustacea, the second treating of the Echi- 
nodermata. As the group of animals described include many 
forms that are Philippine, this book will be useful to students 
of Crustacea and Echinodermata in the identification of Philip¬ 
pine material. This is specially so because of the numerous 
splendid drawings and pictures of the animals described. By 
using this text in combination with the work of Roxas and Es- 
tampador on the S'tomatopoda of the Philippines, with Yap- 
chiongco’s on pagurids, and with Roxas’s on Echinoidea, one 
will obtain a comprehensive idea of the extent and classification 
of the Philippine crustaceans and echinoderms.—H. A. R. 

International Bibliography on the Problem* of Blood Transfusion and the 
Theory of Blood Groups, 1900-1938. By Dr. E. Koenig The Scienti¬ 
fic Research Institute for Blood Transfusion, Leningrad, 1935. 226 pp 

There are 4,423 articles included in this bibliography, which 
have been grouped into 22 main sections and 77 subsections. It 
claims to comprise the articles which were published through¬ 
out the world on the problems of blood transfusion and the 
theory of blood groups during the period 1900-1933. Only the 
titles in Russian, German, English, French, and Italian arc 
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printed in the original. Titles in other languages, such as 
Spanish, Dutch, and Portuguese, are translated into German. 
Those in Russian have also, in addition, their German equiva¬ 
lents. The material is arranged according to an apt scheme. 
However, the compiler has taken considerable liberty in abbre¬ 
viating the names of the periodicals, without having provided a 
handy means for identifying their full titles. It is doubted that 
the “Periodica Medica,” from which the abbreviations have been 
adopted, will be available to many readers. 

The translation of several titles from their original languages 
into German makes the latter the predominant language of the 
bibliography. This makes the compilation of distinct advantage 
to those who are at home in this language, but not to many 
who read only English or Spanish.—M. G. 
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liquor*, II, 417 
Ueaoura, 144 

BAISAS, F E, Note* on Philippine mo*- 
quitov*. VI The pupal character* of 
anoptndlna of the submenus Myzomyia, 
206 

Halbilun Diet., 366 
ilalclutha Kirk , 878-380, 897. 
rrimint* Merino, 378, 397 
uhvucca Mel, 397 
punctata Thunb, 378 
viridU Mate, 879 
Haloeha UUt, 391 

businioldes Baker, 391 
HaUaminacsse, 476 
Uafiiro*. 1. 

fishponds, *oil and growth of *1- 

goe In, 1 

Uarbula javanlca Dor and Molk , 239 
Barks, tannin content of Philippine oak, 
416 

BART RAM, EDWIN B, Bornean nwxwen, 
principally from Mount Kinabalu, 236 
Uatramiacm, 241 
Batrachoraorphua Lewis, 327 
irroratui, 327 
Rauhinta, 472. 

Curainglana (lienth ) F Vill. 472 
Beetle*, long loom. 89 
BeUoU, 461. 

UerberldacHe, 469 
Berber!* barmndana Vfd., 466. 

▼ulgarU Linn., 467 


BHRNHAUBR, MAX. Die StaphyllnWcn der 
Phfllppinen (Gattuna O nidui ), 81 
Betel not, 417, 482. 

Bhandara, 940 
Bhoorla, 940. 

modulata Diet., 840. 

BUfcni pUoaa L, 4S8. 

Birds, somatic hetcrophyidiasM hi flih-eet- 
ing, 227 

Biaa orellana L, 429. 

Black wsttle, 417, 422. 

Blattidae, 468 

Blectmum fluriatile Lowe, 249 
B lumen balsam if era (L.) DC,, 484 
Bochmerta mult I flora C B Rob.. 404 
Boettcher!mu, 82 
Books, 161, 297. 601. 

Brachymcnmm nepalcnse Hook., 840 
Brackytheeiacea), 246 
Hrachytbeclum plumosum Hedw., 846 
Braunfelsia plicata (Lac.) FMech 298. 

scarioea (Wila.) Par. 288. 

Breynla rhamnoldes (Rest) MuelL-Arg, 476. 
Bridelia glabri folia (Muefl.-Arg ) Morr, 474 
Bryacese, 240. 

Dry urn niton* Hook . 240 
Bubakla brideliae (Koord.) Diet., 474 
glochidil (8yd ) Diet., 474 
Babulcus ibis coromandus Bodd., 227, 280, 
281 

Bucclnum allium 494 
doBucn. 494 
dollum var B, 494 
perdix Linn, 490 
pomum Linn , 496 
Bukoaura Born, 493 
Bwrr, spittle, 814 
lluJlu ficus Linn , 497, 498 
Bumbra, 316. 816 
llunothorax Groasitt, 191. 

takasagewnms Kano, 102, 100 
Puiw racete, 478 
Burmin Dut , 391 

mindannoonflis Baker, 891 
Heutcllaria Baker, 391 
Bythoscopldw, 318, 916. 

Bythoscoplna*, 316-818, 890 
Dythofipopus Germ, 318, 319, 327, 866. 869, 
876, 891, 396, 897 
ater Walk , 861) 
hJarcuatUM Walk, 867. 896. 
chlorop harms Lethterry, 328 
chJorophanus Mel. 828, 891 
Indicatus Walk., 866, 396. 

Unto Linn , 827 
maotUipeante 8U1. 391 
maiayuM Stkl, 867 
malayua Walk., 196 
oHvacsous SU1, 319 
rubrofrontalU Diet., 891. 
tsstaeeus Walk., 866, 891, 896 
untfascU Walk., 967, 996 
unlllnoatus Walk., 867, 896. 
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Cieeoponn. 81. 

Ctaomi dlvfaum 83rd , 476 
CmUiflftfPft formoMM Rolf#, 480. 
pnmnie, 480. 
ap., 466. 

CalHchrocnlnl, 00. 

CalllcoeteOa papillate (Mont.) Jaw, 346 
prabaktiana (C M) Jaw, 346. 
Calomels badUnm (Grun.) Me reach., 366. 
baeIlium (Gmtu) Meresch var. lancet* 
tola (Schnla.) Hwt, 366. 367. 
bacfllom (Grun.) Mtnwh rar. laneet- 
tula (Scbolm.) Boat. fo. daasl#trtate 
Skv„ 367. 

clavigera Clew, 367 
eolumblansJe Cleve, 367 
■bMBlet SVv, 367. 

MWtei Bkv., 367. 

allieula (Eht.) Clara var balcalenala 

Ska and Her*. **. 


Mam. £67. 

allieula <Khr) Clave var truncatulm 
Grun, 28. 267. 

sflieola (EhrJ Cleve rar tumida Huat, 
2C7 

etlteola (Bkr.) Cleve var tumida Boat. 

fo. a Japonic# 8kv, 36. 

Zaehartaai Reiebctt, 267 
Oalotea ap.. 75. 

CaljmpmMW, £30. 

Camejon, 461. 

Camaruea, 461. 

Campanula oaae, 486. 

Campylopos exasperates Brfd . 2S6 
hmiirichha (C K.) Jaw» £36 
mubaUattaa (W An.) Bartr., £66. 
Canarium huonicum A. Gray, 473. 
vnioaum. 478. 

Gantharia flavtfemoraMa Blanch.. 466 
tranulipennla Blanch., 457. 

Caaaia occidental la L., 473. 

Caaala, 406. 

Caatafto, 461. 

Cattle wret, 337. 

Odaetracem. 476. 

CaSaatrua panleolatna Wflld,, 476 
CfruabfeMa, 80. 

Cerambycini, 89. 

Cerambyx mlouiiun Graaaitt, 89. 

Ceratia ahnUia Oliver, 468. 

CcratocheUna, 303. 

htifroM Bnm, 308. 

Ceratonels arena KOta. var. amphioxya 
Rahh., 16 

areoa var. HattoHana, 11. 
arena Kttta. var hattorlana Mriater, 16, 
368. 

Cercoptda, 316. 

Ctreopida, 813-616 


Ceroteltam, 473. 

lUtnnaa (Bird, and Butt) Arth., 476 
allaeantbt 8yd, 468 
desmlum (B and Br) Artb, 476 
Ceatode, reptilian, 76 
Chaetoceroe ap , 364, 267 
Chalcldidw, 468. 

Chanoa chance Forait, 1 
Cbermldae, 314 
Chestnut, Otaheite, 866 
ChUcmenaa 6-maculata Fubr, 468 
Chlorla Fieber, 680 
Chloride] urn Hun— , 01. 

looehooanum G rear it t, 9£ 
looehooanom subep taiwaaam Graaaitt, 
01. 100. 

Chlorite Fieber, 880, 307 
Chloroneura Walah, 380 
Chlorophorue Cbevr-, 08 

daiaeaacoldaa Grewitt. 06, 100. 
dubiua Matmuah., 100 
miwai Grewitt. 166. 100 
notebiUa Paw.. 97. 

•(futtieoDb Cbevr., 09 
variua, 100. 

ChryaomaUdia, 468. 

Cbrymnm dlateBl Syd., 477 
Chunra Diet., 818, 638-680 
Chunra Walk., 891. 

nlveoapama Lett Jerry, 310, 311, *2t> 

320. 301. 

nlvaoaparaa Lath var Imrunanaia Baker 
329, 391 

oiveoa parma L**th var patawanenai* 
Baker, 829, 391 

nlvaoaparaa Lath. var. philippmenni* 
Raker, 320, 891. 
ptuetieoata Walk., 328. 

Cicada F, 131. 332, 874, 302, 396 
virldla, 331. 

Clcadella Lair, 330, 340, 302 
attteela Merino, 317, 302 
a rgyi o p a 8ienorat, 392. 
bipanettfrons BtM, 336, 391 
differentialia Baker. 836. 393. 
ferruvinea F., 381-636, 663. 
lmpudioa Stgaortt, 338, 363, 302. 
longa Walk.. 333, 393 
nMtqaUlBftoffia Baker, 602 
algrif— eiat a Merino, 336, 392. 
norma Signoret. 802 
pMUppisa Walk., 836, 340, 392. 
quinquenoteta StU, 636. 
quinuuepunetata StAl, 303. 
apeetra Diet., 310, 334, 393. 
apeetra Diet, var nigrillnaa StAl, 39£ 
aubvireaecna 8t*k 602 
autunUa 8tU, 637, 688. 893. 
tegaltca StU. 892 
tltontt Skwavt, 60£. 
nnimaeulate Bhmoret, 303. 
viridU Linn., 361. 
wfaftaheadi) Diet., 336, 896. 

(Tattigoola) kmga Walk., Ul. 
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ClodaUa Utr, St6 

Ctoadetod*. 807-809, 313- 317. 377. 890 . Phi U 
Ippine. 107. 

Clcadalllim Bun.. 319 
OlcadslUme, 313. 316 
CioadeUinas Blanch., 316 
CiNdUn. SIS. 314. 818 
Cloadula Kirk . 808. 389 
Cfcadula Zett„ 379. 380. 897 
•rmbi Merino. 379. 397 
variata Fall. 879 

Cfcadularia, 388. 877. 378. 380. 307 
Cinlttin luaonicnM Merr, 484 
Ciuus simplex Bko. 476 
Cladopodantho* pflifer Dos. and Molk . 23S 
apeclosus (Dos and MoJk ) FWich , 238 
Clariaa batraebue, 821, 224. 230 
Claoma ffiffantea, 466. 

Clematis couriana Roxb* 465 
Glerodendron uinahaaw T. and )t 170 
Cleome iplnou, 486 
Cleomenida aetlcerm Sfihw. 94 
('leptometopu* Thoms., 105 
oriental!* Mltono, 105 
CJytini, 94 
Cuocfdae. 312. 

CoeeineUdw. 458 
Cocooneia. 284 

dJminuta Pam. 23. 2C2 
dkculoa. 262 

diseulos Be hum var nippoalea Skv, 
363. 

placenta la Blur. 262 

plac*ntula (Ehr.) var euxlypta (Kbr 1 
Gleet, 363 

placet) tula var klinorapbia, 36 
placentula (Ehr) var kllnoraphfat Gcit- 
ler fo Hippo*lea Skv . 33. 
plaeentnla (Ehr) var ltneata (Ehr 1 
Clew,, S3. 263. 
pHooatntea Krtnk*. 274 
CoeUdia Germ., 369. 396. 

sparse StU. 370, 196. 

Coffsa arable* L-, 482. 

Coleoptera, 89, 486. 

Co4to*po ri ai*a, 478. 

Cofeosporium, 476. 

campanulae (Per*,) L4v, 463 
eltmatidl* Bard., 466. 
exui 8yd.. 479. 
knoxlae 8yd., 482. 
pleotranthi Hard , 480 
Colon* ap.. 466* 

Columbia atmUfoUa (Cav ) DC. 477 
Compoiltt, 466. 

Oonithorax brevifrona Brun, 202 
Conor la Irrorata Wiad*. 114 
Convolvnlar—, 479. 

Corlarla Intermedia MaU. 475. 

CoriarbMa, 476 
Coteinodlacu* laeuatri* var, 364 

laeurtrt* Qrun, var nlp p ealca Bkv, 386* 
CrabronM*. 488 


Oratory Ion eochinchinense (Lour.) Bi , 47* 

Cmnartfnm, 474 

antidosmae-dtuicae Syd , 474. 
aawadae 8yd., 473. 

Cromopeora, 474, 460, 464 
atranoemae 8yd, 476 
aaUdauaaa-dtolcae (Raeib) Arth, un<t 
Cummins, 474 

Ari Arth and Onmmmi, 466. 
nremnae (Pctch) 8yd, 480, 484 
aawadae (8yd ) Arth and Cummin*, 
473. 

Crotalnria alblda Heync. 471 

CRUZ. AUREL10 O, and AUGUSTUS P 
WEST. Composition of Philippine to- 
haeeo*aeed oil, 161 

Composition of Philippine phy*lr-niit 
| oil, 437 

Cryphsca ber»eewia Bartr. 344. 
dilatata H. f. and W, 244 

Cryphaeaoem, 244 

Cryptolabi* (Baeour* i cow#** Alex >45, 
146 

(Baaoura) dieladara Alex , 143. 

(Baeouraj setaetpe* Alex., 144, 146, Ut» 
(Baeoora) trichopoda, 144. US 
j Ctenidiadelphus splnuloaua (Broth.) Fletach, 
249 

CUMMINS, GEORGE 1* err ABTHUS and 
CUMMINS 

CycloteOa, 10 

eomta (Ehr) KflU. 13, 284, 255 
eomta (Ehr ) KflU. fo parva Skv. M 
eomta var, 254 

eomta iEhr) KflU var olypactbi (Khr i 
Grun , 288. 

romta (Ehr) KUU var paoeipundnin 
Grun , 13 
elomcrata, 10, 18. 

siomerata Bachmann fo alppoaiaa Sk% . 
13, 286, 

menephinlana KUt* var Dippenlra 
Skv. 13* 

etelllgera Clevt and Grun , 16. 

CuourMtaccm, 463. 

Cylindrotominae, 117 

Cymatopleura eUiptica (Brea ) W. Smith 
58 

dllpUea (Dreb ) W. Smith var ron- 
•trleta Grun, 280. 
sole* (Breb) W. Smith, 289 
note* (Breb) W Smith var praeilU 
Grun . 87. 

ho Ira (Breb ) W Smith var. mrula 
(Ehr ) Grun , 58 

OymboUa, 253. 254 

aettualU W Smith. 10. 48. 
offlnii KflU., 49 
j apina Grun, 10, 44 

aspera (Ehr ) Cleve var truncate 
(Rahh.) Dipped. 80* 
oistula (Hemp ) Grun, 80, 268 
euspidata KflU, 47, 282 
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CiwfciHi Cnuttomi 

eywWum fa (Agardh Kttts.) Vu 
Hnickj 41. 

Anabcrytt XQtL, 47. 
gracilis Babb., 10. 48. 
tndlk (Rabh.) Olm fa. miner Skv., 
48. 

B t Mop lm Khr var. minor Cieve, 10, 

47. 882. 

baUroptaura Xhr. to. rippw l o 8kv, 47. 

hybrids Gnm., 49, 288. 

lapontoa Reicbett, 11, 49 

bwuMTM Bkv., 40. 

lata Gnm var. nUpaatca Bkv.. 244. 

mtaroeephala Gnm*, 46. 

navfeuliformls Auervwald, 10, 47. 

nlppeatea Bkv., 288. 

obtuaa Greg., 48. 

prostrata (Berk.) Clove, 47; 282. 

retahardtU Grun., 46. 

aignata Pant, var chinensls Skv, 49 

■innate Greff. 48, 288. 

ainuata Greff var. antique Grun , 11, 

48. 

ttuixida (Brcb ) Van Heurok. 60, £82 
turn!da (Qrvb.) Van Heurck var bo¬ 
realis Grun., 80, 282 
tumldula Grun . 263, 288 
turffida (Greff ) Oleve, 10. 48 
turffidula Grun , 10. 49 
turffidula Gnm var alppeaka Skv., 
288. 

ventrloosa Kttts, 48, 288. 

•P.. 47, 282. 

Cyphutophua brunnrolus Kim., 464 

V 

UaJbergta polyp by Ha Benth., 468 
■P.. 408. 

Dapanoptara Woatw., 119 
Daiyproctua phUippinsnak Ashm., 468 
Dawaonla altiutma Geh, 260. 

brevi falls Gopp , 260 
Decringta baceata (Beta.) 14oq, 467. 
Deltocephalu* Burn., 884, 8B6, 896, 897. 
diitinctua Motaeh.. 897. 
doraalU ICotach, 886 , 897 
fulffuralta Mats, 886, 897. 
pulioartus (Fallven), 886 
Deltooaphalusaria, 868, 884, 397 
Drrmitlax Thoms., 97, 100. 

maUaahlUf GrcsulU, 97, 109 
sauteri Matsush, 98. 

Denticulata interrupt* Relebelt, 56 
Derfdna Walk., 869. 

Dorris, 470. 

beptaphyUa (L.) Merr, 467. 
polyanthus Park., 467 
■p., 470. 

Ikeuodlum dasylobum Miq., 471. 

laxMoron DC.. 471. 

THacamwta ap.. 468 


Diatoms hlsmsls (Lynffb.) Heiberg-, 10, 14. 
hlwla (Lynffb.) Heiberg. var. mao- 
don (Ear.) Gnm., 16, 287. 
rulffsr* Bory var. Hnaaria Gnm., 14 
Diatoms from Blwa Lake, 282. 

from Kisaki lake, 0. 

Dtoranacsm, 286. 

DterancQa aettfsra (Mitt.) Jam., 286. 
Dforanodonthim nftkkun TMecb. var. cte- 
■snsias Bartr., 288, 

Dtcranoloma angustifrondevm DU., 287 
blumil (Neea) Par., *87. 
brevisetum (Dos. and Hoik.) Par., 287. 
euryloma, 287. 

euryloma Dlx. var raffifaUam Bartr, 
287. 

sobecoatatum DJx., 287. 
subenerve Broth, 287. 

Dicranophrafftna pulchripennis Bran, 194 
Dfdtus Diet., 886. 

Dldymoepbenla geminat* (Lynffb ) M 
Schmidt, 268, 284. 

Dimers. 812. 

Dtpkmeis elliptica (Kilts.) Oleve var la- 
dogensk Cieve, 32 
manrincstriata Hust. 10, 81 
margin oatrtata Host, var alppoalca 
Skv., 269. 

ocuUU (Breh.) Clove, 81. 

Genista (Breb) Cieve var nippenles 
Skv.. 81. 

oval is (Hike) Clove. 80, 268, 269 
ovaliH (Hike) Cieve var btpanctsta 
Skv. 20. 

ova Ik (Hike) Cieve var. aippealea Bkv, 
269. 

oval is {Hike) Cieve var. obkmffella 

(Naegoli) Clave, 80, 2Q9 
ova Ha (Hilse) Cieve var oblonvella 
(Naeffeli) Cieve fo nlpponlca Skv, 

269. 

pucUa ( SchurtL ) Clove, 81, 270 

Smttbll, 30, 81. 

Smfthit var., 10 

■mlthll (Brab.) Cieve var nlpponlca 

Skv., 81, £69. 

smlthil (Brab.) Oleve var eblongetla 

Skv, IL 

DIptera, 118, 169, 468. 

Ditrlehaoem, £86. 

Ditrichum Sexlfollum (Hook.) Hope, 286. 
Dollidm Adams. 489. 

Doll opals Conrad, 490. 

Doliutn Br., 489, 490 
Dolhna Lam., 489, 490 
Doltum Linn.. 490-498, 496. 

allium Dillwyn, 489, 498-496. 

ooatatum Deshayss, 494. 

eoatatam Henke, 494. 

eostatam var. flmbrlatum Sowerby, 494. 

eumlngii Hanley, 489, 411. 492. 

deshayeall Reeve. 489, 491, 492. 
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Dolfcun—Continued. 

fasdatoa BragoUze, 498. 
faadatum nr., 4M. 
flmbriatom Sosrerby, 480, 494. 
mU*. 499. 

lateeuleatum Martini, 494. 

ItehknBBiB Xflfttr, 494. 
mtoulitott, 496. 
otwrit, 499. 

olearhun Bngulm, 491. 
olearlum (Bragattre) Ltnn, 491, 499. 
olearlum Lain, vir., 49L 
olearlum var. eomlngU Hanley, 491 
olearlum nr. dnhiyuti Rem, 492 
perdix Linn., 489, 490 
pome, 489 
poraum Linn., 496 
■uleosum Born. 489, 498, 494. 
xonatum Green, 480, 492 
(Matua) pomom Linn., 496 
Drabeacus Stil, 866, 869, 896 
eonepicutu Diet,, 896 
remottn Walk, 369. 896 
stramfneos DUL, 896 
rutundifolia (Lour) Mcrr, 472 
Dye, annatio, 429 
Dymulits klaanua Mateush., 89 
Dyaderoua mcgalopygus Breed In, 488 
poecflua H S., 468 

K 

Bctropotbeclum buitensorgii (Bel.) J**g, 
349 

cyperoldea (Hook.) Ja*f?, 249 
dlxoni Flebcfc, 248 

intorquatum (Don. and Moik ) Jaeg, 
248. 

morftxii <C M ) Jaeg, 249 
plicatem Bartr. and Dix , 348 
Egret, cattle, 327 

EfophaptomyJa (Klephantomyodca) an gust l~ 
cell a la Alex, 188, 184 
(Elephgntomyodee) aurantia Bran, 184 
(Elephantomyodet) funcomarglnata Kndl, 
134 

(Blephantamyodes) uniforml* Alex , 184. 
Klephantopus aeaber L., 484 
Emilia aonchifoifa (L.) DC, 484 
Emopotylus, 83, 

Empoaac* WaUh, 889. 807 
flaveeeena F., 897 
nigropanetata Merino, 889, 897 
Empoaeearta. 889, 897 
Bntodon bandonglao (CM) Jaeg, 246 
Entodontacam, 246^ 

KodophyUum, 476. 

miirahtm Arth. and Cummins, 4T6. 
Bndoirlehalla elagana (Dos. and Molk.) Tie* 
(Mb., 346. 

Eogypona Kirk„ 164, 

klrbyi Kirk., 866, 196. 


Epllobtna anguatlfottum Ltxm., 466, 
Rplthemta elstula var* hmarU, 10. 

elatula (Urr.) Tar. tanarls Gran., 64 
hyndmanll W. Smith, 387. 
hyndmanll W. Smith w. chlneneie Skr, 
64. 

«*•* Kfltx., 66, 386 

some Kilts. var. graellls. Hast., 867 

turgtda (Ehr.). Kfltg., 286. 

Mbra (Kir.) Kota. var. pareaUus (KOts.) 
Oran,, 386, 

ftebra (Ehr.) Kata. var. saxonloa (KOts.) 
Grun, 64, 386. 

Eraaaa panangm Moon, 467. 

Krtcaee*, 477. 

KrJgerom tamatrvnaia ReU., 484. 

Eriocera Macq., 138, 181 
Erlopterlnl, 184, 196. 

Erloyua ramotifolfaa C. M , 246. 

Errata. 109. 

Erythronsura Fitch, 898. 

nlgrohimaoulata Motscfa., 198. 
Eueanthldm, 816 
Eucantbus, 816, 816. 

Euoocconefc flexella (KOts.), 10, 23. 

onegenals WIsL and Kolbe. 263. 
Eugnathodus, 880, 881, 888, 897. 

abdominal!* Baker, 88L 
Eabexatema AUut, 138. 

Eumsnidn, 468. 

Eunotla. 264. 
faba, 21 

faba (Ehr) Gran, var alppantea Bkv, 
31. 

gracQls (Ehr ) Rabh, 21, 260 
lunarts (Ehr) Grun., 31, 261. 
paludosa Grun , 31. 

pvctinalla (KQtx.) Babb, var minor 

(KOts,) Rabh., 23, 26L 
pectlnalU (KOts.) Rabh var. minor 
(KOts.) Rabh. fo taprau (Ehr.), 33, 
261 

pectlnalts (KOts) Rabh. var aippeaica 
Skv. 31. 

praenipta Ehr., 10, 22. 
preempts Ehr. var bldens Grun.. 361 
septentrionall* Ocstr, 21 
sudetlea (O. M0U ) Hust var. alppsnlea 
Skv, 361. 

tropica Host,, 10, 21 
valid* Host., 22 
veneris (KQtx.) O. MOIL, 261. 
veneris (KOts.) O MOIL var. ntppeatoa 
Skv.. 33. 

Euphorblacem, 478. 

Eupteryfffa*. 316. 

Eupterigine* 866. 

Eurymela, SIS. 

Eurymelotdea, 111. 

Eurymdops, 813. 
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KuUtthr Van Dubm, 371* 973, 997 
basllan m Marino, 377* 397 
diedguttus Walk., 879, 997. 
turida Van Pnw. 878. 
msruaasi Marino* 979, 997. 
mariettas Marino* 977, 997. 
saQatus Oabanin* 976* 997 
Kiamm chirontoldca Grtseb, 479 
Bxodictyon Blumil \C M ) Flafacb * 189 

F 

Fi culm Bwainson, 499, 498* 
diiuomlerJ Vat, 497 
ficus Linn., 498 
laevigata Reeve, 498 
reticulata Lam * 4P0 
> tens Cumingii Mia, 499 
hmuM Bko* 469 
religiose L., 499. 

■abulmtm B1 * 468. 
varlegatus B1. 46S 
»P„ 468 

KUbponds, bafigoa, suil type* and growth of 
algn in, 1 

Fisstden* aspWnloidss Hedw., 286 
Ftmmldentmc—, £96 
Kliss, harvest, 314* J mu tarn, 814. 
Floribundmrim floribundm (Dos. and Molk ) 
FMscfa.* 246 
thuidtoidoa Fleisch. 24S 
FKggea rirosa (Roxb.) BaUl. 47B 
Furrnicld*. 468. 

Fragilaria brevistriala Gran, 17. 

brevbtriata vmr inflate. 17 
brevlstrlats Gnm. var. inflata (Pant ) 

Hint. fa. carta Skv * 17. 
brevistrlata Gran, vmr ntpponlem Skv * 
17. 

ampuclna Deam., 16, 26B 
eonstruens (Ehr > Gnm, 17 

conatruenm (Ehr) Grun var. blnodl* 

(Ehr.) Grun . 18 

constraens (Ehr) Grun var nlpponiea 
Bkv„ 18 

eonstruens var su btalln a, 10 
construans (Ehr) Grun var. subsalmu 
Bust.. 17. 

construans (Ehr ) Grun vsr. trhmdo- 
lata BeiehoH* 18 
croton ensim Kltton, 16 
grmdllima Mayer, 16. 
harrissonlt W Smith, 16 
harrissonif W Smith var. dubla Grun, 
16. 

harrlasonil W Smith var rhomboWes 
Grun., 16. 
lance ttula, 16. 

Magocayi Laesny. 1 i 
parasftlcm var mmU-rioneUodss, 20 
pfnnata Ehr, 16 
vires cans Ralfs , 16 
vlrescans vmr dllptica, 17 
vlrascans Ralfs var alllptica Host. fo. 
nip peal cm Skv , 17 


Frog hoppers. 314. 

Prustulia rhomboids* (Ehr.) da Toni, 10, 
87. 

rhomboids* (Sir.) da Toni var. am- 
phlplaroides Grun., 87, 966. 
rho mboid s* (Ehr.) da Toni vmr. uxo* 
niea (Rabh.) da Toni to capitata A 
Mayar, 28 l 

rhomboid** (Ehr) da Toni var. saxonies 
(Rabh.) <Ke Toni fo, mlppaaWa Skv. 
966. 

rbomboidas (Ehr.) da Toni var saxo¬ 
nies (Rabh ) da Toni to. undolata 
Host, 28. 
vulgaris Thw„ 27 

vulgaris ThwmlL var msiatlca Skv, 269 
Fulgnrida, 816 
FuJgoridie, 812-819 
Funaria calvescens Schwaegr, 249 
Funsrlaeast, 240 

li 

GARCIA. EUSEBIO Y . see Amo, n 
Lson, and Gakcia , m s/so Afbica* 
Raruaaso, and Gakcia. 

Gargaropais Fowler, 827 
Gentianacctc, 479 

Geophila hcrbacea (Jm«j ) Kic, 482 
GerwasU. 466, 467 

fasciculate Artfa and Cummins, 466. 
rub! Radb., 467 
Gesslus Dkt, 395 

malayensis var mindanaoanmis Baker. 
999. 

Glochldion Merrill!! C B Bob* 479 
psidJoldes C B Rob„ 474 
ap, 474. 

Glomsoermtus Fieber, 863. 

CHoemogoblu* giurus, 221-229 
Gnathodus Fieber, 878 
Gnathoatoma, 221. 229 

apintorerum, 221, 228-226, Ufa cycle of. 
22L 

Gompbonema, 268, 264 

abbrev latum Agardh Kflts., 68. 
acuminatum Ehr., 61 
acuminatum Ehr var roronata (Ehr ) 
W Smith, 61, 284 

acuminatum Ehr. var turris (Ehr ) 
Ckve. 61 
augur Ehr, 52. 

augur Ehr var Gautieri Van Heurok, 
62, 296 

berggrenli Cleve, 10, 64, 969, £84 
bobamieum Rdchelt and Frioka, 64. 
constrlctum Ehr var capitata (Ehr ) 
Cleve, 64, 284 
dubla Meimter, 64 
graefle, 10. 

gradle Ehr var. l a no aoiata (KOI*.) 
Clave, 68. 

Intrlcatum Kflts.* 68, 986. 

Intrioatuu Kflts. var pnmfla Gnm., 286 
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Gntnpbonema- Continued. 

lanoeoiatnm JShr vw !n*l*nta (On«) 
CWw, 52, 38ft 

lmtcnUtam Hurt , 11. 62, 386. 
Ilnnilmtum Hurt. v*r elMfitim 8kv, 
388 

HotfuUtum Hunt, vnr pumila Bkv, 288. 
at p p o nl ca Skv , 64 
ollvaceum (Lynjrb \ KQU, S3 
olivaceum (Lynab ) Kflt*. var minutis- 
ilmi Hint., 53 

parvulum (Kflta.) Grun., 61, 284 

parr alum (KUU.) Grun var exllkjuma 

Grun., 61. 284 

parvulum (KOU ) Grun var nucropu* 

(Kflta.) Cleve, 61, 62 
parvulum (Xflta.) Gran var mtcropus 

(Ktlts.) Clave fa mipponica Skv, 63. 
quad rip unctatum, 10 
quadrf pun eta turn (Ocatr ) WUlouch var 
haatatm WUloach. 62 
subtile Ehr, var sajrltta Schum . 52 
vartum Hurt., 11. 60 
vartum Hint var enneata Skv, 51. 
vaatum Hurt var etonyata Skv , 61, 
285 

vaatum Hunt, var maxima Bkv, 385 
Gam phew tetna phllipplnarum Benth , 481 
Gonomyia nubeculofta. 186. 

•aJphurella, 136 
teranfshil, 186 

(Lipophlepe) bfeolorata Alex, 114. 139 
(Upophltpa) eon«aleita Alex , 126, 137. 
< Lipophlepe) ftavomaririnata Bran, 142 
(Lipophleps) incomplete Bran, 114 

(Ltpophleps) luteimarrlnata Alex, 143 
(Ltpophlep*) nubecukwa dr Mels , 137 
(Lipophlepe) nl wrt ana Alex , 142 
(Lipophlepe) palHeoetata Alex , 117. 
(Lipophlepe) paDldUbroata Alex , 187 
<Llpophlcpa) pulvinlfara Alex , 139. 
(Ltpophlepe) alrcari Alex, 140. 148 
(Lipophlepe) eubnebukwa Edw, 140 
(PtJlostena} hainanetuU Alex, 136. 
(Ptfloetena) lonsrlpennis Alex , 166 
(Pttiostena) terantohii Alex., 188 
Goplana, 478. 

GoMjrphim farasiltauh, 476 
Gouanfa tiliaefolla Lam, 476 
GRESSITT. J LINSLEY. New kmyicom 
beetle* from Fomxna, Ill (Coleop- 
tcra. Ccrambycidie). 69. 

(treaalltoaria Alex , 118. 120 
Orewia eriocarpa Jus* , 477 
uultlflora Jus* , 477 

Grimmla ovalle (Hcdw f Llndb, 285, 289 

Grimmiacem, 239 

Gull, aea, 227 

Guttlfeiw, 473 

Gy am cm* *p, 47B 

Gypona, 216, SIB, 340, 341, 385. 396 
Gypona*, 818 

Gyponime, 816-817, 340, 848. 308. 


Gyroeimna acuminatum (Kate.) Babb., 28. 
286 

attenaatum (Kilts.) Babb var. mippe- 
■lea Bkv., 868. 

kfltalnfffl (Grun.) Cleve, 28, 260 
seaJprotdes (Rabh.) Cleve, 28 
spenearll (W. Bmltb) Cleve var no¬ 
di f*ra Grun , 266 

H 

Hanuw]>ora, 4C7 

acutissima 8yd., 460 

Hantsttchia auphioxy* (Ehr.) Grun., 87, 287 
elongata (Hants ) Grun, 67. 
Hmpalophramnium. 469. 470 
Harriaonla perforata (Blco) Herr, 472 
Harvest flies, 314 

Heealus StAI, 862, 858, 855, 366, 387, 394. 
capita tint DfcaL, 354, 394 
floril SU1, 894. 
rraminen* Merino. 363, 394 
kltvchbaumil Stal, 355. 894 
payku 111 Sttl, 353. 
thomeonil St&l, 894 
wallcmaranU SU1. 394 
Hecaluearia, 352 358. 656, 804 

Hedwldaceic, 244 
Hedyotia, 482 
Hellu* St. taryeau, 119 

(Heliu*) ferrueinoBU* Grun, 185 
(Heliu*) tecta* Alex. 184, 195 
(Hellu*) nlsricep* Rdw. 186 
(Heliu*) selectu* Alex , 186. 

Hemlfuscu*, 496 
Hemlirrapbfs sp, 481 
Hemilcia, 483 

canthii B and Br. 482 
vastatrix B, and Hr, 482 
wrbrfatiae Raclb. 478 
Hemlptera, 819, 862, 458 
HetemphydiaaU, somatic, in (Ufa-eating 
bird*, 227 
Heteroptera, 3G2 
Hexatoma Lath, 123 
perennU, 180 

(Eriocera) hilpa Walk, 132 
(Eriocera) birtUherax Alex. 181, 112 

(Eriocera) tubcrcmlata Alex , 136. 
(Eriocera) villoaa Rdw. 132 
(Euhexatoma) trfphraama Alex, 123. 

129 

Hexatominl, 126, 190 
Hlme-ebicha-hlyenaya-kamlklrl, 109 
Hippoeratacem, 476. 

Hippopeini, 108, 106, 107 
Hlto, 230 

Holoroitrlum v agination (Hook ) Brid , 237 
Homa, 889. 

HomaKodendron flabellatum (Dicks) 
Fleiseh , 245 

Homoptera. 809, 310, 312, 314, 316, Phil¬ 
ippines 807. 

Hookerlaceee, 245 

Hoppers, frog, 814. hat, 814, trae, 814 
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Hnn«. rtp w lm ii til treatment of ram' 
in, 401. 

Harris rhynehops Bchn., SII-IU. 

Hyi w p h B* pMomoMo Mom, 481. 
sp., 4B1. 

HyUearis, 848, 884. 

Hyloootniaeaat, 848. 

Hymenoptera, 448. 

HypUMM, 848. 

Hypnodaadron beeeari! (Hpi) JMf, 840 
Hypnodendnow, £40 
Hyptls aplelfen Lam., 480. 

I 

lehnooarpus, 478. 

ormhfolim A. DC., 477. 

IdiowrliM, 811. 

Idlooerlni, 818. 

Idioofrima Baker, 818, 888, 891. 
baker! Merino, 8X7, 891. 
mellchari Baker, 828, 891. 

Idtoeeroe Lewfc. 811, 818, 819. 885, 826, 
880. 891. 

adustua H 8., 8X4. 
basalts Mel, 829, 891 
elypealie Loth., 810. 811, 885. 880, 891. 
nacnatns Baker, 891. 
nlgroctypeatu* Mel.. 826 
niveospenus Diet., 829. 
nlveoaparaua Loth, 880 
palawanensls, 824. 
tagallcue, 484 
IdloMopm Baker, 8X5, 891 
piUwtoenaii Baker. 891. 
legal leu* Baker, 89). 

Impatlene Barnes 11 Hk. f, 476 
Burke! Hk. f, 476. 

Impoaaca flares ca n s, 810. 

Indfarofera nl g rss cen s Kun, 470 
trifollata L., 467. 

■olltagerian* Miq . 470 
lnoearpus edulis, 846 
Ipocerua Baker, 391 

kirkaldyi Baker. 891 
Ipomoea sp., 479. 

Ipoeeopus Baker, 391 
brevieepa Baker, 89) 
distant) Baker, 891. 

Isopterygium albescens (Scbwnegr) Jaeg., 
249. 

minutlramsum (C M.) Jaeg,, 840 
JmMm. 818. 

J 

Jasmtaum acuteatum (Blco.) Walp, 477 
populffolium Blm., 477. 

Jassida, 814. 

Jassldn FWber, 816 
Jasslna 8t41, 816 

Jassina SOI. 814-817, 819, 848, 856, 894. 
Jasaoldm Van Dtnee, 816. 

Jassontrvmna Baker, 816, 857, 894. 

Hneata Baker, 894. 


Jaasus F„ 860, 894, 866. 

s onsper ra Btil, 878, 871, 896. 
dubia Walk., 896. 
elagans Blit., 896. 
huonamab Baker, 896. 

■Ndanssanris Merino, 876, 871, 886. 
narrow F„ 809. 
obeeurus fttil, 896. 
pbdipplnensis 8til, 896. 
spams BtU, 896. 

Jasensarla, 842, 869, 896. 

Jatrophe eureas Linn., 487, 444. 

Jones redactor, 447. 

JULIANO, JOSE B., and EDUARDO QUI- 
SUMBINQ, Floral mechanism la Star- 
culls apetala (Jacquin) Kars ten, 441 
Jumping plant lice. 814. 

Jus tic ia gendaruesa Bunn, f, 481. 

K 

Kahavaluta**, 818. 

Kalumpit, 418. 428. 

KamachOe. 418. 422, 486. 

Ksna BUt.. 316, 856, 867, 894. 
anomala Baker, 894 
maculate Baker, 804 
piece Baker, 894. 

Kan dull, 280. 

Kehtae-gomafo-kamlklri, 109 
Klkubt-usebane-kamlktri, 109. 

K nor la corymboea Willd., 482 
KoebeUa, 816 
Koebelidm, 816 

Kolia Dfct., 840, 841, 387, 898 

tripunctifrons Banks, 336, 892, 898 
Kozan-doboeo-kemlklri, 109. 

Krlsna Kirk, 85B, 864, 864. 994 
kirbyl, 896 

striata Kby, 364, 306. 
strigicollis Spin., 864-366, 895 
Kuehneola, 478. 

karriseniae (8yd.) Arth and Cummins, 
478. 

japonic) Diet., 466 
Kunbtr, 93 

Koram-boaobane-kamlklri, 109 
Knrarua Qressltt, 98. 

eonstrietlpsnnls Greasitt, 88, 109 
Kyboa Fleber, 889 
Kyphocotes, SIS 

Ij 

Labis teas, 480 

Lsetuca dentate (Tbunb ) C B Rob., 485 
Lantern flies, 814. 

Laosa Edw.. 119, 180 

Lara rtdflnmdu* Linn., 227, £29, £80 

Laslanthus tashlro) Mats., 488. 

Lanr ac —, 466 
Leaf hoppers, 814. 

Ledra F, 390. 

gfbbe Walk., 890 
laeris Walk. 890 
punctlfera Walk., SIB 
unieolor Walk. 890 
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Ledridm, 315, 

Led \tixm, 315-317, 3t0. 
LedropeL Mel.. 317. 830. 
LegumfaoM. 437. 


LEON, WALFBIDO DE, sm 

Anuca, 

, M 

Uon, and <Umu 



Lepfctemon obacurum (Blco.) 
LeptodontiopoJs, 243. 

Merr, 

479. 

orientalia DU., 248 



Lcucobryacem, 238 

Leuebbryum iavanenae (Brld) 

Mitt., 

288. 

pulchnim Broth., 288. 
aanetum Hpe., 238 
teyamaaaianum Dorn, and 

Hoik.. 

238 


Letteoknoa molle (CM) Mitt, £38 
LmoopbtaM candidnm (Homuch ) Llndb, 
£80. 

Libnotaa, 124. 

Lie*, Jutnpfaf plant, 314 
Llmnophila Mac<j., 120, 104. 

(Dieranophrajnna) ■iltlfMlutt AJ«x , 

1 * 1 . 

(OienBopbrtinu) pulchripennto Bran, 
104. 

(Dlcranophratrma) venuntlpcnnfs A!«r , 

104 

LfaonotottU Sahlber*. 379 
Llamnla M«ijr, U8-120, 1B7 

(Geranomyta) aryentJfern de M«U . 114 
(Geranomyta) atroetriata Edw,, 178 
(Geranomyia) avocetta Alex , 175. 
(Germnomyle) fnmiMKrrlniU Alex., 175 
(Gcraaomyia) maracala Alex . 174, 175 
(GenmomyU) notatiponnie Bran, 178 
(Geranomyla) offlrmata Alex . 177. 
(Geranomyla) pictorum Alex, 175-177 
(Geranomyla) pulcbrlpcnnle Bran , 177 
(Geranomyla) a«ni»trlata Brim , 175 
(Grcunlttomyta) xenoptera Alex . 110, 

123. 

(L«ou) plortOM Edw , 119 
(Ltbnotn) ionjrinervia Brun , 124 
(Libnote*) unlnqoe-eoatsta Alex , 122. 
(Limontm) cakarifers Alex, 1*1 
(Llmonla) pendleburyi Edw, 122 
(LimonU) (Rbtpidia) pulchra de Mdj . 
114. 

(Thrypticomyla) apicalla Wiwl, 114 
Umonllnm. US, 110. 174. 

Limoni In 1, 118, 174 
Llpophlcpe. 140. 

Longicorn beetles from Formosa, 80 
Lon ru Ho Loew, 115 
fulvua Edw., 115. 
halnanettela Alex, 114, 115 
Luc 11 la dux Linn*, 457 
Lamut 1 

Lytoaoma punctatum, 75 

M 

Habola multttaMiatn, 75, 77 
Machaeropel*. 314. 

Machaenrta, 314. 

HaehaarotbuB, 314. 

MaefaUw phiapptoewM Merr. 435. 


KnoroeemtoffonU Kirk^ 313. 
Macroeeratoronllnm, 356. 

MacroowUiMB, 353 
Macromitrtam btanJI Mam, 243. 

Clemens Eae, 242, 

Jonjricaule 0. X, 242, 
ocbraceolden DU , 243 
ochraeetun (Dos and Molk) C. M., 242 
orthoetlcham Neea, 242 
perdenil folium DU , 242. 

(Gonloetoma) deiaensla* Bartr, 242. 
Macrop*U Amyot and Serv., 308, 800, 327 
Maeropefe Lewis, 813-320, 300, 891. 
bae Maw a Marino, 828, 324, 300. 
banffvets&jfa Marino, 821, 380. 
breakeyl Marino, 323, 890. 
d apft a a a Marino, 824, 800. 
davaoanaia Marino. 821, 800. 
faseopanctaU Marino, 822, 390. 
faseoranosa Marino, 322, 800. 
luaonensis Marino. 324 
maculipennia, 310 
mJndanaoeneb, 825 
otaneai Merino. 2X8. 824, 890 
rtaall Marino, 220. 390 
subollvaccoua 8t4U, 819. 

Macro teles Fieber, 879, 881 
Macroteltnf, 880 

Macrotharantum j a venae Ftelsch., 249 
Maynolia, 242, 243. 

MainaU. 467 

Makttlnris Baker, 312. 880. 830-841. 344 
887. 303 

banahaocnaiB Baker, 245, 898 
henffuetensb. 347. 
bimaculata Baker, 846, 803 
colors ta Baker, 348, 303. 
coetalie Baker. 908. 
flavlfrone Mel, 840. 393 

frontalia Baker, 803 
haUhtlana Baker, 345, 893 
Intermedia Mel. 344. 815, 893 
intermedia var baker! Mel, 80S 

Intermedia Mel var nlroOIlma Baker. 

845, 393 

Intermedia vat nuturaJts Mel, 303 
ltneata Baker, 846, 398 
maculata Baker, 847, 393 
montalban eiude, 845 

nlcra Baker, 330, 341, 893, 
piltjda Baker, 846. 398 
panayensb Baker, 80S. 
prulnoea Baker, 340, 847, 893 
elbuyanensla Baker, 803 
npeckwa Baker, 844, 80S 

Burlcaoensie Baker, 898 
tettUronoldes Baker, 342, 844 
variable Baker, 844. 898. 

Malabia scandena (Lour) Planch., 468 
Males Val, 495. 

pemnm Linn,, 495 
Malvaoe*. 476. 

Maravmlla, 468, 478. 

acfcroa (Byd.) Arth. and Cummins, 468. 
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MABIUJUtAN, VICTORIA A., m TUBAN- 
out and HAanuuiAAii. 

Ma a sc—Ha flucntM 8yd., 47ft. 

Maatopoma imdnifoUam <Broth.) Card., 
247. 

Mateushtte-torm-ksmUdri, 109. 
Megaphthalmlnas 31ft 
McUnpaoTR yothlniitl P Hnn, 477 
Meltosma multi flora Merr, 476 
Melongena, 496 
Melos Ira, 10 

afrtaana O Mail, 12 
American* Kflta^ 10, 12, 268 
Americana KQta fo ntppeaica Slcv., Iftft. 
binderana Kilts.. 12 
dlstana (Ehr) Kflta., 10. 11. 
dfatana (Ehr.) Kflta, var lirata (Khr) 
Bcthga, 11. 

annulate (Bhr.) Haifa, 11, 264 
granulate var , 264. 

granulate (Khr.) Haifa var andustb- 
alma O. Mflll., 264 

granulate (Khr) Haifa var Mussanen- 
ala (Mai*tar) Bathge, 264 
italics (Ehr) Kflta. aubap subarctic* 
a MOIL, 12 

Halloa (Khr ) Kflta var tenutaaima 
(Grun.) O. MOIL. 12 
iteliea (Ehr) Kflta. var valid* Grun, 
10 . 12 

aollda Cuhmmtein. 266 266 
solid* Eulenateln var nlpponiea 8kv, 
266* 

undulate (Khr.) Kflta., 268-266 
undulate (Khr.) KUU var normanni 
Am. 10, 12, 266 
vartan* C. A. Ag, 11. 264 
Mriothria muenmata (B1 ) Cogn , 488 
Mem brae Ida Obt, Sift 
Membrackbe, 312-814 
Meridian circular® Agardh. 14 

circulate Agarb var. conatricta (Half* ) 
Van Heurck. 14, 267. 

MERINO. GONZALO, Philippine CkadeUi- 
dm (Homoptera), 307 
Merionoeda Paac , 94. 

formoaana HUr, 94, 109 
uraienal* Kano, 94, 109. 

Merretnla umbellate Hall f, 479 
■p.. 479 

Masoparopia Mate, 316 
Maaoolnl, 102 
Metaorteome, £46 

Metenrium mWuelianum (C M) Flebeh, 
24D 

Mctopoplectaa Grcssltt, 194 
oriental is Mitono, 106 
talw«n*nsU Grauitt, 104, 196* 109. 
MEYERS, ROLL1N G , An Improved Jon** 
inductor, 447 

Mferoglcata volubflta (Wall ) 484 
Milacwa Dfet., 880, 888, 698 

lusonlea Baker, 386. 889. 698 
lusonica var. decolorata Baker, 998 
margberltae Dbt, 888 


Mlwa-tora-kamikiri, 109. 

Mnlao—. 840. 

Mniodeodron ariatinerva Mitt., 241. 

dlvarlcatum (Hornseh. and Bainw) 
Undb., 241. 

Mntum roo tr a tum Schrad., 240. 

Molds, affect of, on Philippine tanning 
liquors, 417 
Mo tophi! us, 200. 

genltalb Bran , 200 
grncllb, 199. 

Uwslcas Alex, 199. 

Molorchlnl, 92, 98 
Momobuto-hana-knmlklri, 109. 

Monolcpta blfascfate Horat, 467 
Monomer*, S12. 

Monorcbotrema, 281 

telchui, 227, 229-281 
talbokui, 227, 229-281 
Moonla, 815. 

Moraoem, 403 

Morina elegans Fbeh and Avdiali., 466 
Mosquitoes, Philippine, 206. 

Mosses, Bornean. 236 
Muetma sericophylla Perk., 467. 

sp., 467. 

Mnsca sp., 468 
Muse idle, 468 
Muscoldea, 468 
Mycetophllldas, 468 
Myrtaccm. 243 

Myaorayla, 206-206, 210, £12-216, pupal 

character* of, 206 

N 

NavU'ula, £68, 264 

arhnanthalda* Skv, 277 
American* Ehr., 34 
amphfbola Cleve, 89 

angliea Haifa, 68 

aqueduetae Kramke fo minus Krasske, 
84 

arcuate, 36 
atemaria* Skv. 86. 
atomus (Naegeli) Grun, 66, 272 

atomua (Naegeli) Grun. var. alppoaka 

Skv, 86. 

brahmi Huat fo ehutgate Skv, 29. 
cart >9 

oestrum Ehr fo nlppentea Skv, 374 

efneta, 89. 
conferva*#*, 10, 34 
cenfervaeaa Kflta. fo. ntppentrs Skv, 
84 

eostulate, 272 

eostulata Grun fo carte Skv, 272. 
oostulata Grun var alppenica Skv., 272 
eostulata Grun var teanlreetrb Skv 
ITS. 

cmcicula var., 264 

crudeula (W. Smite) Donkin var capi¬ 
tate Skv., 84. 

crucicula (W. Suite) Donkin var. ob- 
tuaata Grun., 271 
cryptocephala Kflta., 86, 272 
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Nftvteulft—Ontiawi 

enptoMphiU KAts. nr. nntU (Kflta.) 

Gran., M. 
owpkUte Kflta., SI. 
dteapbtl* (Xhr) W. Smith. 37 
dieephala (Ehr) W. Smith var neg- 
lacta (Knwtte) Hurt.. 174 
exlpua (Om>) O. MOIL. ST. 274 
fUabhnila Gran var. lanceola Grun, 
ST. 

fahabWiub Gran var nlppemka Skr. 
ST, STS 

glotrallfera Hunt. 11, S7 
glotrallfera Huit var ntpptaln Skv. 
ST. 

haata Pant.. IS, 276 
haata Pant, vnr graelUa Skv, 276. 
boIophlU forma minor, 10 
holophlla (Grun ) Clave fo minor Kolbo. 
SI 

kawamoraa Skv, STS. 
kixaknub Skv, St, 

Ueuatrb Gnv. SB. 

Lambda, 84, 263 
lambda var. denabtrlata, 84. 
lambda Cleve var nfppeaiea Skv , 271. 
lanceolate (Agardh) KOta, 88 
lanceolate (Agardh) KQta. var eym- 
bula (Donk > Cleve, 88, 275 
lanccola t a (Agardh) Kflta. var ntppo- 
nlea Skv, 374. 
lapldoaa, 38, 

lapldoaa Kraaake var nlpponica Skv, 

«L 

mcnfftculua Schum , 86, 273 
mtnuflcula Grun , 86 
mlauta Skv.. 27ft 
tnuralis Grun , 36 
mutlca Kflta, 3S 

mutica Kflta. var nlpponica Skv 27ft 
Nippon Skv. 27T 
pale* Skv, 31, 276 
pellicula** (Krcb > Hi be, 35 
perapHna (Ehr) Kflta var cantata 
Skv. 86 

Prragrina (Ehr ) Kflta. var nlpponica 
Skv, 173. 

perpuaUla Grun , 34 
placentola (Ehr ) Grun , 274 
placentula (Ehr) Gran fo nlpponica 
Skv, 36. 

placental* (Ehr) Grun fo roatrata A 
Mayer, 36. 274. 
protract*, 10 

paeudoacutlfomb Hunt, 35, 27 1 
pirpuJa Kflta., 94 

papula Kflta. var capitata Hunt, 84, 
271. 

pupoJa Kata, var roctangulan* (Greg ) 
Grun., 94, 271 
poaio Cleve, 96. 263. 276 
pualo Cleve fo. mtaita Skv ( 276. 
poaio Cleve var arcuata (Pant) Skv. 
36. 

radloM Kflta., 36. 30 


Navicula—Continued. 

nUfloaa Kflta. fo. nlppeaiea Skv, 273 
refnhardtii Gran., 273. 
rhynehoeepfaala Kflta., 36, 172. 
rhynehoeephala Kflta. var, hankenub 
Skv., 40. 

roateUata Kflta., 34 
roatellata Kflta. var blwenaia Skv., 273. 
roateUata Kflta. var Nip p on lea Skv., |ft. 
rotaoana (Rabh.) Gran. 10, S3, 
aallnartun, 36. 

»al In arum var.. 10 

■aJ in arum Grun var nlppenka Skv. 
36. 

Schadei Krasake, 30 
acute!loidiM W 8m., 276 
ahnilb Kraaake, 37 

aim!Ha Kraaake var nippenlca Skv 276. 
aoodenab Kraaake, 276 
subdleephala, II 
aubhamulata Gran, 271 
aubhamulata Grun var parallvU Skv, 
271. 

Hubbamulata vnr undulate Huat, 271 
tuacula (Ehr \ Grun vnr imUtrikU 
Skv, 27$ 

undalata Skv 275 
«p , 80, 44 
N*ckeracea«, 246 

Neidlum affine (Ehr ) Cleve fo hercynica 
l A Mayer) Huat, 2* 
nfHnp var amphlrbynehua Ehr fo ma¬ 
xima Cleve, SO 
affine var genuine Cleve, 20 
biaulcatum. 10 

bbuleatnm ( Lager* t ) Cleve var nip- 
ponlca £k\ , 29 
dubium (Ehr) Cleve, 29 
dubium (Ehr) Cleve fo conatrkt* 
Huat. 268 

hitchcoekii Ehr , 20, 268 
irtdla (Ehr ) Cleve, 268 
Koaiowl, 10 

Koalowi var hankenab Skv. 30 
Koaiowl Meratch var nlppenlra Skv , 
30, 

Koalowi var parva Mercach , 30 
nlpponica Skv, 39. 
obllqurntriatum, 10. 253, 26K 
obUqueatrtatum var 10 
ublhjuoatriatum A S ur apkulata 

Skv, 3ft 

nbliauertriattim A 8 var elongata 

Skv, 2C8. 

obliqueatrlatum A S var. nlpponica 

flkv., 30, 266 

oblique*trlatum A S var roatrnta Skv , 

3ft. 

produetuna (W Smith) Cleve fo con¬ 
strict* Host, 20 

*p.. 30 

Hcocellia, 206. 207, 212. 213. 216 
Neodartua Mel. 340, 360, 304 

acoeephaloide* Mel , 346-360, 804 
Naollzn&obla Alex , 130 
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Neomyaoayta, *07, M6, 116411. 

Hwhotattlx Mata^ IT3-3T4, SM. 

•vfcaUs Moteefa., 310, ill, 3T3-876, *96. 
Mpunctatw 110, til, 874-373, 830. 
cinctloapa Mate., STB. 
nteropieta Kirk., 373. 

Kop h ro fam a Iwhwbi Ala, 110. 
p«m Kdw, 117. 
alamenato Uw, 117 
Nesoetelas, 381. 

fcabe, 381. 

NlpponomrU, 100. 

khaaian* Alex , 138, 160 
novtmpunetklA, 180 
Ronttmaa (MetJ.), 190. 
trisplnosa Alex., 100 
Nirvana Kirk., 310, 868, 360, 867, 894 
pallida, N4. 

pblUpplnenals Baker, 867, 894. 
peeudommatoe Kirk., 860. 
placid* BtU, 394. 

NlrvanldM* 316. 

Nlrvaniln*. 866. 

Nlrvanoldas, 816, 367 
Nltnchta. 66. 

aelcularia W Smith var. ni pp arnica 8k y , 
67, £89. 

acuta Han teach, 288 
oapitellata Bust nr. nlvvoakt 6kv-. 
67. 

elauefi Bantnoh, 164, 088. 

communis Rabh., 66 

denticula Grtm., 66. 

dissipate (Kilts.) Grtm., 66 

foniicola Grtm., 66. 

interrupt* (BalebaH) HusU 11, 63. 180 

lorensiana, 264. 

lorcnsUna Grtm var. subtitle Gran. 
288. 

tnolaaaeenala var He Wen I Meta ter, 36 
palea (K&ts.) W. Smith, 66. MS. 
palaa (Kilts.) W. Smith var. tenuiros- 
trl* Grtm , 66 
recta Hantiach, 66 
slgmoldaa (Ehr) W Smith, 66 
trybllonella, 264 

tryblkmall* Hantxch var dcbUta (Am ) 
A. Mayar, 288. 

trybllonalla Hantaech var Victoria* 
Grtm. 388 
vttrea Norman, 67 
Nut, betel. 417, 422 

O 

Oak barks, tannin content of Philippine, 
416 

Oberea Mulsant, 108. 

blnotetioollls Pic, 109. 
braritkerax Greaaltt, 196, 109. 
holoxantha formosana Pie, 109. 

Odyne ru a hasmorrhoidalit var ater Banes., 
468. 


Oeno th e r a biennia Una., 466. 

Oil, i MMw pce W on of Philippine physio*» 
473; o omp oattkm of PhOtppino 
haeeo seed, Ml, 

Plea nan. 477, 

OmaanUa Merino, 368, 341, 393. 
barber! Merino, 361, 833, 896. 

Ja hne en l Merino, 333, 393. 
pfcfHpptaa Merino. 333, 396. 

Oniella, 316. 

Onukim, 316. 

CWehorfattea Lusha, 76, 77, 
amertoa na Hardwood, 76 
exoeisa Tubangul and MoUq^Hb, 

76 

fibrata M«egtt 76. 
lygoeonua, 73. 
aurtnameneti Cohn, 73 
taborensls, 76. 
tbaparl, 75 

Opepbora martyl Berth., 13, 234, 267 
marthyi Harib var aUnpata Bkv, 1 
martyt Harib. var rebaota Sky,, 13. 
okadae 8kv., IS. 

Ophiocephalus striatus, 221, 323 
Ophluchoa Gist.. 316, 367, 894 
basil*ruts Baker, 394 
montan us Baker, 994 
Orimarga (Orhnarga) basal la Alex, II 
183. 

(Orimarga) 4 tail venal a Alex.. 183, II 
(Orf marge) mbbasalis, 187, 188 
Orlmanrala Mik., 180 
Ortboptere, 468. 

Ortbotrichaoew, 242 
Otahehe cbeatnut, 366 
OxydUcoa, 198. 

Oxytelus, 81. 

actaulatuu Bemh., 84 
aeouleoUta Bemh., 81. 
baker! Bemh.. 82 
balbalanensle Bemh, 83 
bldentetus Bemh., 87 
blapinoauR Bemh, 86 
cameroni Bemh,, 84 
comutue Bemh, 86 
fa)lax Fauv , 81. 
ferrugineu* Kr, 81. 
fortipennls Bemh, 89 
hoatUU Bemh, 83. 

Inc fame Motaeh., 81 

latfusculus Kr, 84. 

liliputanus Bemh., 86. 

lusonlcus Bernh, 86 

meeaceroa var. ftavlcoUia Bemh., 31. 

mlcane Kr.. 81 

mllltarie Bemh» 86. 

minutna Cam, 86 

mbetas Bemh., 88. 

modestus Bemh, 84. 

nlgriespe Kr„ 81. 

ntgripennis Bemh., 82. 
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Oxytafas—Continued. 

nltttifrona Wolt, 82 
ofaeearoa Cam., 85. 
pagsanianesafe Bcrah., 88. 
planattoollb Berth., 8$ 
pmuaw Kr . 84 
roptos Faav„ 81. 
aerieeleepa Berob., 88 
•uleieepa Bernh., 83. 
tenubtrigoeue Bcmh.. 84 
unolfvr Faov.. 87 

P 

PachyopeU Uhler, 827, 328 
laetrt, 387 

Pachyrhliu* erosu* (L.) Urban, 471 
Paederla foetida L., 482. 

Panama. 461 

Paptllarla fuscescens (Hook.) J**g-, 246 
Faraboloeratus Uhler, 888, 888. 894. 396 
guttata* Uhler, 888, 884, 898 
Parabolopona Mata., 388, 898. 

ruttatus Mata , 804 
FaralJmnusaria, 388, 897 
1’aramevus Fieber, 358, 896 
lineaticoUb Dbt., 85B. 395 
nervosus Tall , 368 
Paropia. 316 
Paropids?, 316 
Pavetta Indica Lin. 482 
Pedtcinl, 188. 

Podlopsb Barm , 319, 373, 896 
capons!*, 820 

nlgrommculata Molech., 873, 396 
Pedioscopus Kirk, 891. 
auguatatuR Baker, 391 
coloratua Baker, 391 
coloratua var bicoloratu* Baker. 291 
colorstus var raindanaoenmb Baker, 891 
dbjunctus Baker, 391 
maqullinganab Baker, 89 V 
modes tu* Baker, 391. 
aimllb Baker. 392. 
simplex Baker, 892. 

Pentellllum glaucum, 418-426 
Fenthtmaria, SOS 

Penthlraia Germ, 816, 348-360. 393 
albbruttula BUI. 893. 
amertcana Fitch. 318 

atm F, 849 
erebue SU1, 394 

hiwlfwito Merino, 848, 349. 394 
reflexa BUI, 861 
retieulata SU1, 388 
PsnthlraUria, S4R 
Fentfalmiidir. 815 
Penthimihoe, 315 
Perdtx Montfort, 490 
Perbana Chevr, 96 

grime Granitt, 95, 109. 
kankaoensb Schw, 96, 99 


Petaloeepbala Stil, 817. 890 . 
bohemanl Stil, 817. 
eonka Walk., 890 . 
coltelUfsra Walk., 818 , 390 . 
philfpplna Stil, 890 . 
punctatbslma Stil, 890 
Phakopsora ampelopeidb Diet, and SsNL, 
476 

crotalarlae (Diet.) Arth., 471 
mdbomUe Arth, 471. 
m elioemae Kosano, 476, 
paehyrhbl 8yd., 471 
phyllanthl Diet, 474. 
vlgnae (Bree.) Arth., 472 
Phalacrooera, 118 

mtnutleornb Alex, 118 
tarealba Alex., 117, 118. 

Pbalerla, 477. 

*p, 478. 

Philippine annatto dye, 429 

ClcadeUid* (Homoptera), 807 
mosquitoes, 200 

oak barks, tennin content of, 415. 
physic-nut oil, composition of, 487. 

■ ruete, 468. 
ehelb, 489 

tanning liquors, effect of molds on, 
417 

tobacco seed oil, composition of, 161 
Phllonotb sccunda Do*, and Molk.. 241. 
tjfbodcnsb Flebch, 241 
(Leluoarpns) imperfecta Bartr, 241. 
Phlepslus, 376 
Phragmldlum, 467 
Phrynomorphns C , 396 
Fhyllanthus benraetcnub C B Bob., 474 
niruri L., 474 
Phyllodromla sp , 468 

Physic-nut oil, composition of Philippine, 
437 

Physopella fid (Cast) Arth, 468 
vitto (Thfim) Arth., 476 
Pdas, 464 
Pfnnularia, 253. 254 

acrosphaeria Breb var laerb Clove, 
279 

balfooriana Grun var staoreptara Skv, 
43. 

borealb Kht„ 42, 278. 

Braanii (Gran.) Clew var amphleepb- 
ala, 278 

Braun I i (Grun ) Clove var amphioe* 
phala (A Mayer) Host. fo nippoaica 
Skv., 177. 

Brmunii (Grun ) Clove var nlppMitea 
Skv, 2T7. 

farevlcostata Cleve, 42 

eacamls Skv 266. 

daetylos var dariana, 46 

daetylns Ehr. var. dariana A S. fo. 

mlppsalea Skv, 46. 
divergana var. japonic*, 11 
diverteu tbsima Gran , 40 
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Pmnularia—Continued. 
max Khr., *61 
gfMm Xhr., 41, 678. 
glbba Xhr. fo. lobnsdaUU Miytr, 46. 
gfebe Shr. var. Mw—ate Skv., 878. 
glbba vir llnitrii S»t. 48 
iftU Khr, nr. alppentee Skr. 48. 
h i rth yi m Grev., 46. 
bmtedtli Meteter, 48. 

Interrupt* W. Smith, 877. 
k»r«l lea Clm var fnaularia Skv. 41 
hareltea Clew var Japontea Butt, 41. 
178. 

karallca Clew var japonic* Hutt. fo 
ait— 8kr^ 41. 
kawameraa Skv. 288. 
beat Uva Skv . 284. 
kguiaan Ehr , 41 

tegumen Khr. var alppoalea Skv. 41. 
tepfeoaoma Grun. 10, 89. 
kptoeoma Gnm. var a h— tea Skv. 46* 
Ugnlttee Clew, 11, 48. 
meellenta Khr Otero, 179. 
major (Kllta.) Clow. 48. 
major (Kflta.) Claw var. Haaarte Clew, 
a, 176. 

major (Kflta.) Oteva var atp—itea Skv . 
8TV. 

meeolapta (Khr ) W. Smith. 40. 
mlcnoetauvon (Khr) Clove, 40 
mter u aia uron (Khr) Clew var. ambigua 
Bate ter fo. dimlnuta Grun., 40 
mlevootaanm (Shr) Clave var Id ta¬ 
ke— Skv., 48. 

mteroatauron (Kir) Clave var tlppt- 
aica Skv., 44. 
molarte Gran., 40, 277 
montana, 48. 

mem tana Hutt fo miner Skv, 48. 
montana var., 11 
montana Boat var. alntea Skv, 42 
aafcaU Skv., 288. 
e tp pen te a Skv, 48, 281. 
aoktUa Khr., 46 
eksaaraa Skv, 42. 
platyoephala (Khr) Clew, 41. 

platycephaU var Kattoriaaa, 11. 
platgeephala (Khr.) Cteva var. hatto- 

riana Meteter, 41, 878. 
platyeephala (Khr.) Cteve var. hatto- 

rlana Meteter fo. aagnatler Skv., 871. 
polyoaea (Breb ) O MAIL var. nt p pa nto a 
Skv.. 878. 

•trtetaU Skv, 288. 

■uh u nd u lata Grun» 277. 
tahetterta Khr., 48. 
a— Skv.. 44. 

tmdulata On* var nippentea Skv., 877. 
vlrldte (Nltaaeb) Khr. var. falUx Cteve, 
44, 870. 

vlrldte (Kltmeh) Khr. var Intermedia 
Cteve, 44. 

vlrldte (Nitateh) Khr var. leptogongyla 
(Khr. Gnm ) Cteve, 20, 44, 279. 


Flnnular la C ontinued 

vlrldte (Nltaaeb) Khr. var mtppeatea 
Skv. 44. 

vlrldte (Nltatrh) Khr. var. audetlra 
(HUae) Huat, 44. 
up , 44. 

Pinnate)la moeronata (Lae.) Ptetech, 846 
Pipturua arboreacent (Link) C B Rob 
484 

repandua Wedd., 404 

Pltheoolob l una dulce (Roxb ) Benth., 11 r> 
418. 428. 

Platjrmetopua lineolatua Motseb,, 368. 8 < H 
Plant Ilea, Jumping, 114 
Pleeoptara, 488. 

Ptectranthua, 480. 

dlffoaua Merr , 480 
pleetranthl Tbflm. 480. 

Pteetronla, 488. 

Mabeeae Kim., 482 
peduncular!* (Car ) Vld , 482 
Pogonatum Junghuhnianum (Dot and 
Molk) Lae.. 249. 
macrophylloidea Broth, £60 
waUtel (C. M) Jaeg, 849 
Polygon a caw. 464 
Polygonum chloenae L., 464, 466 
tomentoaum Wllld., 464 
virgintanum. 466 
Polyrhaehte dlvaa Sm, 468 
Polytrftchaeem. 249. 

Poophiloa, 813. 

Pothyne. 106 
Pottlacea*. 219 
Premna nauaaoaa Bleo. 460 
ap, 480. 

Praia Dtet, 816. 698 

loaonenate Baker. 393 
Proeoniarla, *16 
Prcefna, 819. 

Paeudoealamobtaa Kraatt, 106, 107. 
llliformte Fairm., 104 
lapttealmaa GreatItt 1*9. 
Pteudellmnophlla eoncutta Aten., 126, 127 
ooatoflmbrlata Alex.. 116. 
deecripta Alex.. 1*8. 

Ineoncu tt a Alex, 1*7. 
e et tee et a t a Alex, 187. 

Pteudoaysmnyia, 806. 807, 210, 212, *n 

tli. 816 

Pteodonlrvana Baker, 816, 367, 394 
daveoenate Baker, 864 
davaoenate var. loaonentlt Baker, 391 
Banguinollneata Baker, 896 
Payehotria luaontenah (Cham and BoWwt i 
F. VUU 488. 

Payllldaa, 818. 814 
PayUlna, 816. 

Pterobryaeem, 844. 

Ptitegyna Waatw . 119 
Pucdnia, 464 

argentata (Sehultt) Wlnt, 476. 
elrali L—fa., 4*4. 
e on ge ita B. and Br, 464 
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Piicrinle—Continued 
dlleeta flyd*, 48] 
englerlana F. Hnn., 478. 
erebfa Pvd 470 
mdwwta DWt, 4U. 
geophflae Racib. 482 
gouanlaa-tajaafbliae 8yd., 476. 
betnigraphidb Arth. and Cummins, 481 
byptldb (V A. Curt.) Tr and Earle, 
480. 

laetucae Diet, 485 
asetothrUeola 8yd., 488. 
mlllefolll FeU, 488. 
periodka Racib., 487. 
pketraatMla* Arth and Cummin*. 480. 
polygon!-am phfi) 11 Para.. 468 
ntUlM (B. and Br) Lagerh, 481 
Pneefiniaatram, 484. 

boebmeriae (Diet.) 0yd., 464 
d—iw lit Arth and Cummin*. 479 
ooriariae Dtat,, 476 
plpturi 8yd., 464 

Pucofaloatele cl ark ton a (Bard.) Diet., 466 
PaccJnloitra dtaaulM Arth and Cianlai, 
468* 

PuerarJa pulcfaerrtma Karr, 472 
PyrrhoeorMbe, 488 
Pyntla Lam , 480, 406. 408 
doth rata Boussaau, 406 
column Lam, 406. 
decuaaata Wood, 407 
dueaumieri Val. 480, 406, 407. 
fleoMaa Lam., 406 
4ku« Lam., 480, 408. 
flcua 14aa., 406-408. 
g>l<o4a Lam., 406. 
lac tea Ban, 406 
lMviflU Ban, 406, 
mawaa Gray, 406. 
rapa Linn., 406. 
reticulata Lam., 480, 406-408 
ternataaa Lam., 496 
PythamidaD, 816. 

Pythamus HaL, 316, 894 
maHchari Baker, 804 
meJlchari var. mindanaoensb Baker, 894 
Pytbonlrvaaa, 816, 867 

Q 

Querma apoeoab Elm, 416. 

Bennett!! Mh), 416. 

CurranH Karr, 416 
toiiflon, 416. 

Habeas* Karr, 416. 
ovalb Bleo„ 416. 
phllippinanab A. DC., 416. 
prinua, 416. 
prolnoaa Bl, 416, 416 
Robinson It Marr.. 416. 
robnr, 416 
aolartena VIA, 416 
atmdeka Bl., 416. 

WoodB Sanaa, 416. 


QU18UMBING, EDUARDO, aaa Juuano and 
Quibumwno 

It 

Raminculactw, 466 
Rapa, 496 
Kapana, 406 
Rtphuma Pane , 96 

Botablloidaa Graasltt, 96, 109 
virena Matsush. 97 
Raraella atrldb 8yd, 477. 
brayalaa 8yd., 476 
damanaaa Byd.. 470 
Jndigoferae Trans., 470 
laavialdaa Arth. and Cummins. 476. 
laavb D and H, 470 
ornate Byd., 471 
vnuntola 8yd., 47J 
Redactor. Jones, 447 
Reduvikbr, 468 

REFUERZO, PEDRO C, ere Ames, tta- 
rumzo, and Gascia 
R hacelopus pliifar Dos and Mob, 249 
Rhsoocarpus elptno* (C. H Wright) Par . 
844 

Rbaoomitrhim erbpulum (H f and W > 
H. P W., 286. 289 
Javan leum BryoL Jav , 240 
Rhacoplls c em, 248 

Rtiacopilum spectabila Rrinw and Hornsch , 
248 

Rhamnacess, 476. 

RhaphldoeUehum pUiferum (Broth.) Broth. 
247 

BhiwfOBkcec, 240 

Rbisogonium aplnlforme (Hedw) Bruch, 
240 

Rhodobryum giganteum (Hook.) Par, 240 
Rhododendron suborn*tie Handle, 477. 
Rhotcoophenla curve to, 10 
Rboieosphaania curvets (Kflts.) Gram, 27 

2a 

curvete (Kilts.) Gran vmr major Clove, 
266 

RhopakxHa gfbba (Ghr.) O MtUl., 66, 287. 
gibba (Bhr ) O MDU var. von tr Icon* 
(Ehr) Gran, 287 
gibberala (Ehr > O Mflll, 66. 
parallda (Gran ) O MflU., 10, 65. £87 
Roes, 478 

phUIpplaansb Marr, 466 
Rosacea*, 466 

ROBELL. D and A B ARGttELLEB 
Soil types and growth of algm in 
banfcoa tbhponds, 1. 

Rexaeetla Marino, 866. 859. 861, 896 
earn ad Marino, 869. 866, 290. 
leabafiae* Merino. Ml, 896 
Rubl e a e«, 482 
Rubus, 467, 471. 

Copeland! Marr, 467 
frasrinlfoltaa Pair, 467 
mol ocean us L., 4a 
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Bukos Continued. 

nfmi Unsafe^ 4M. 
nrlMoa 0m., 400. 

BolM VfaL* 4R 
4M. 

RwDU wptn > L, 401* 

Rwto. Philippine, 400; Index to speolfte 
bum, 485. 

8 

BbMbmo, 470. 

Saimla Pom, 101. 

Rttonuni Sdnrarwr, 101. 

Uftksnli Gremttt, 1M, 100. 

S Btihw-toia-taunikiri, 109. 

Ba J a cl a phUipplatoiii Msrr, 470. 

prinoides DC, 470. 

Suifranow, 400 
SmboldMM Uhlar, 884, 807 
Imraistos Say, 884 
norwoi MeL, 884, 887 
Hchlothetmla rubfgtnosa C. H Wright, 248 
tplendida Mitt,, 148. 
wallbl C M., 148 
Be* gull. 127. 

Salenocephalaria, 852, 857, 268, 895 
Selanocephmhw Mel., 868, 869, 861, 809 
alnettceps Uhler, 878, 890. 
centalts 8til. 80S. 895 
phllippin«D«U Baker, 862. 
Sematophyllaeesc, 247. 

Shalb, Philippine, 489. 

Sijfnoretia Stil, 816, 898 

benguetensb Baker, 898. 
carlnala Dakar, 893. 
malaya Stil, 393. 
tagalica Baker, 398 
SignoreUfdae, 816 
Bbnarubmcetr, 472 
fllva Spin, 804, 366. 896 
atrlfficollh, 896 
Skterka can aril Raclb., 478 
SKVORTZOW. B W . Diatoms from Kisakl 
Lake, Roiwhv Island, Nippon, 9; Dia¬ 
toms from Blwa Lake, Honshu Is¬ 
land, Nippon, 268. 

Soil types and growth of algae in banfcos 
fishponds, 1 

Spang ber y i ella Slgnoret, 850 
Bphaerionotu* de Mali , US 
Bphaerophragmfum, 409, 470. 
clemenslae 8yd., 408, 409. 
dalberglae Diet, 466 
deblle SyiL, 468 

Irregulars Arth and Cummins, 409. 
luwnlcum Yates, 408, 409. 

BpJrtdsns refowardtU Naas. 242. 
Splrldentacea, 242. 

Spittle bugs, 814. 

Hpondiait pbinata (L.) Kura., 475 
Spurn ala efameosfas Arth. and Cummins, 
471. 

quadrlflda Mains, 471. 

Stsehyi sylvattea, 450. 

StaphyUnldaa, PhiHpplna. 81. 


Staurooeb, 258. 

anoapa Uur., tt 

aneaps Ehr. fo. graeOb <8hr.) Clara, 
82. 

anoapa Mbr ray. byallna Bran, and 
PeragaUo. 170 

anosps Ehr. var. linearis (Mr) Clara, 
81. 

anoapa Ehr. var slblrlaa Gran., 170 
phoen loente ron Ehr., 81, 170. 
phosaJeentsron Ehr fo. simslsi Bkv, 
82. 

smith 11 Grun , 82. 

smlthil Gran. var. Inelaa Pant., 82. 170 
smith! 1 Gran. var. nlppestfea Bkv, 88. 
smlthil Grun. var. rhomb lea Mebter, 
270. 

Staaaspfoi, 101 
Btanoeotes, 81$. 

Btenoeotldn. 816. 

Staaocotinse, 816. 

Steoometoplinai, 364 
Stcnomatoplus Mato, 810, 850, 195. 
formoaanus Mato, 150. 
mlndanaoensb Baker, 856, 895 
Stanopterobla intermedia var. capitata Ron- 
tell, 68. 

Intermedia (Lewis) fo sub acuta Frlcke. 
03 

Stenotortor, 366 

1 nocarp I Baker, 856 

Stephan odkeut aatraea (Ehr) Grun., 13 
bhrsnsb Bkv, 256. 
carconensl* Grnn^ 253, 254, 256. 
carconensls Grun var. pus 111a Grun , 266 
elegant T Bran, 260 

Sternal la apetala (J*cq ) Kars ten, 461, 469. 
Bora! mechanism in, 461 
earthagtnensb Cav, 461, 459 
Sternoplbtos Guer. 101 

takasagoensb Kano, 101, 102 
Sttetodora. £27, 231. 
tpp-, 230. 

Btirellus Osborn and Ball, 371, 272, 896. 
Straganta Stil, 319, 227. 

Stridulantem, 816 

Strongylodon pulchsr C B. Rob, 409 
Btyrlngomyla, 145 

helamalaata Alex., 146, 147 
obaeura Bran., 147 
Subha-tora-kamtklri, 109. 

Burirdla. 264. 

Alisovlana Bkv, 290. 

angustata Kflts., 62 

bbsriata Breb, 68, 889. 

blsarlata Brab. fo. punotata Mefoter, 68 

btsariata var blfrons, 19. 

bbsriata Breb. var. blfrons (Ehr.) 

Host. fo. hispid* Bkv., 59. 
bbariata Brab. var. eonstiieta Gran fo 
pnutsb Bkv., 56. 

bbariata Brab. var. nlppanba Bkv„ M, 
bbsriata Brab. var. nipponfea fo, punc¬ 
tata Bkv., Kfi. 


blw ss —b Bkv., 2M. 
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Burfrella—Continued. 

MprooJI Breb. var. obtuaa Host, 11, <1 
«pwn» Breb Tar. obtufta Bust fo. ca- 
Vttafa Skv, 61. 

Chanhtnaa fllrr., <2. 

delloatMma Lewis, 68 

slogans Ehr., 290. 

slogans Ehr. fo. elongate Bkv„ 61. 

■lagans Ehr var norvegica (Kulenat.) 

Bran. fo. obtuaa A. Mayer. £90. 
Sa*I«rl O MdU. var hankensfe Skv. 
U. 

fwcflk (W Smith) Gran, fo careata 
Skr, 291. 
balvettea, 60 
linearis W. Smith. 60 
linearis W. Smith ear. aplealata Skv. 
69. 

linearis W. Smith var. constricts 
(Ehr.) Grun * 60, £91 
Itnaarla W. Smith var halvettea (Bran) 
Melt tor, 60. 

Itnaarla W Smith var. ntppoalct Skv, 

66 . 

linear la W. Smith var nlpponfoa fo 
coaatrlcta Skv.. 60. 
ntpponlea Skv . 62, 290. 
ovalla. 62 

oval la Drab var nlppamlca Skv, 62. 
ovata Kftta., £91. 

ovata KQta. var. pinnata W. Smith. 291. 
Pantoaoakli Mrister, 11, 62, 63, 290 
rohnata Ehr. fo lata Host. 11, 69 
robuata Ehr. var nippenJca Skv , 299. 
robuata Ehr var tplendid* (Ehr) Van 
Heurck, 59, 289. 

robuata Ehr var aplendlda (Ehr ) Van 
Heurck fo eonatrlota Huat.. 60 
robuata Ehr var aplendlda (Ehr) Van 
Hanrck fo. hnatedtiane (Mayer) Hurt. 

69. 

robuata Ehr, var aplendlda (Ehr ) Van 
Heurck fo punctata Hoat. 89 
tenera Ony., 61 

tanera Gny var nervoaa A Schmidt 
61 

tanera Gnyr var. atppoatca Skv , 299. 
tenera Gres var. ynetata Skv , 91. 
terxyana Ward, 10. 61, 62. 
terry ana Ward fo atnata Skv, 63. 
terryana Ward var ntpponSca Skv, 92. 
ttenatnenefa Skv, 68 
lurra. 418; treatment of, 401 
lymphysodontalla larlaatma Bartr and DU., 
244. 

lynedre aoua Kata., 260 
eyclopum, 19 

eyclopum Brutaehi var ntpponlea Skv.. 
19 . 

foulard! (Brab.) Grun, 19 
faponlca M vie ter, 11, 20. 

Grun. var. capitata Skv, 399. 
nana Mela ter. 219. 

nana Meleter var ntpp s nk a Skv., 18, 
209. 


Synedra—Con tin oed. 

aippoafca Skv, 29, 290. 
paraaltioa W. Smith. 20, 290. 
rnmpens Kfits. var. fragtlarioidas Grun 
fo. ntpponlea Skv., 269. 
rumpena Kftta. var. men—fitnlana Grun., 
19, 269 

rumpena Kftta. var. nlppaalwa Skv., 19. 
ulna (Nitcach) Sir, 18, 204, 208. 
ulna var, 264. 

ulna (NTtaach) Ehr var amphlrhyn- 
chtxa (Ehr ) Grun , 269 
ulna (K1 teach) Ehr var. bioepa (Kftta.), 

19. 

ulna (Nitsaeh) Ehr. var dan lea Kftta., 

19, 269. 

ulna (Nftaach) Ehr. var oxyrhynchua 
(KUta.) Van Heurck fo. eonatrlota 
Hoat, £69. 

ulna (Nitsaeh) Ehr. var oxyrhynchua 
(KQta.) Van Heurck fo oontraeta 
Host., 269 

ulna (Nitaaoh) Ehr var. ramcel (Herlb. 

and Per) Hart, 18, 268 
vauebariae Kftta., £0. 
vaucheriae Kftta. var. capfteUata Grun, 

20, 260 

vaucheriae Kftta. var. aflgmeWea Skv, 
29. 

Byrphldae, 458. 

Syrrhopodon gardnerl (Hook.) Behwaagr., 
189 

trtatlchos Nets, 289. 

T 

Tabanua atriatua Fabr., 408 
Tabanldw, 468. 

Tabellaria feneatrmta (Lyngb.) Kftta., 14, 
26? 

flocculoaa (Both.) Kftta^ 14, 207 
Tabernaemontana pa nd acaqul Po4r., 478. 

ap. 478, 479. 

Tachinidae, 468 

Taiwan-mi dori-kamildri, 109. 

Tokaaago-benl-kamfkirf, 109. 

TANCHIOO, SIMEONA SANTIAGO, and 
AUGUSTUS P WEST, Philippine an. 
natto dye aa a coloring agent 429, 
Tankubt-ringo-kamlklri, 109 
Tannin content or Philippine oak barks, 
415 

Tannins Honors, affect of molds on. 417 
Tany cr mer u e, 81, 

Tartcera St4l, 319, 866. 867. 896 
fa rragin o us 8til, 867. 
ferruginous Walk., 864-868, 890 
ftabert Stil, 868, 296 
malayna Stil, 267. 205. 

Tartemuaaria, 812, 852, 866, 296. 
Taxltheltum Uadbergtt Ben. and Card., 248 
magnum Flak oh., 248 
micro-*Imftans Di*, 248 
aumatranum (Lae.) Broth., 248. 

Taramnus laMaUa (Li.) Spreag., 472 
Terminalia eduUa Bleo., 418, 422. 
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dm, 111. 

TttticoM. Stt. 

TettigmUa tensor, 881, 8*8, Mi 
addtta Walk* SIS, SSI. 
albfda Walk, N4. SIS. 
aptoalto Walk.. SSt 
eon Asia Walt M2, 892 
Suite Walk.. SSt MS. 
caste Walk., US, SIS. 

Ignloaps, MS. 

iuuaaoulata Walk.. MS, MS 
tmpreaslpennis, 898. 
bapulkt Bignoret, SIS. 

Ungbergi, S9t 
b«HUw BtU, 884. tU. 

ten, ass, m 

pauUula, MS. 
phtUppina Sicnont, SIS. 
qtilnquenotata, MS. 
redoets Walt, 882, 892 
rotaroUa Btil, 887 
Tetticoniidm, 818 

Tettigonlella Wat. 818, 881. 840, 841, 892. 
898 

ferrngtoea P, 812 
tmpudioa Bignoret, 882 
kukca, 840. 

•paetn Dtat, 884. 892 
whtteheadU Diet. 888. 840 
Tettlgcralellidw, 815. 

MtlgaafeUtaib. 816, 817. 180. 889. 840, 848. 
802 

Tettlgonlcllini, 840. 

Tettigoniliuo Pitch, 81ft. 816 
Tetticmtec. Sli 
Tattemiote Kirk,. 816. 816 
Tettaholabla O. S., 119. 

angnetleapltis Bran, 202 
ThamnoUttlx, 878-878. 808, 806. 
nlgropicta BUI 878 
aellata Uhler. 876, 807 
Thamnotettlxarla, 888. 872, M6. 

Thanrnw Pfeber. 879 
Thaw* Kirk., 896. 

cartnata Baker.. 896 
Tbanmatoseopldw, 815 
Thaomatoeoopu* Kirk., 916. 848-860, 894 
calaatus Kirk.. 880 
ratew Btdl, 861, 894 
vaxaaft Marino, 848, 861, 894. 

Ttiarapon argentetn. 221, 228 
Thonwosla Blcnorat, 864, 865. 804 
pometa Walk., 866. 

ThonuoniaUa Blcnorat, 868-866. 894 
aeooaphaha, 894 
albomacmlata Wat, 886, 804 
porveeta Walk., 866. 804, 

Thukttaoeaw 148. 

Thnldlnm cjrmWfolium (Dos. and Hoik.) 
848. 

dauetaofto Broth., 248. 
glaunJnum (Mitt) Mitt, S46 
tamarlaoallum <C M.). 146. 

Tbunbercta fragvans Bozb., 481. 
Thrmslw—. 4TT, 478. 


Ihyrldlum Juacqullun (Mitt) Jaeg., 889. 
Tt flaaowa , 477. 

Tlpula ( Bohunus alla) eentfamata Bran., 171, 
178. 

(Bctmnunaiia) idoul Bdw., 170 
(Bohcmmelia) swslfea Ate, 169. 
(SohummaHa) paadlaburyl Bdw, 170 
(Sohnmmella) parcrata Ate, 171. 
(Schummella) ettalUl Edw., 170. 
(Schummella) xanthopleura Edw, ITS. 
(VestfpleK) nlcroaplaalia Bran., 174 
(Vmtljte) tuta Ate, 17S. 

Tlpulid*, 118, 114, 119, 116, 14*. 169 
from eastern Asia. 118, 169 
Tlpniinaa, 114, 169 
Tipultnl. 169 

Tobacc o aoad oil. composition of Philippine. 
161. 

Tonna Brunnich, 489 
allium Dfllwyn, 494. 
eostata. 494 
oumlncii Han ter, 491 
fas elate BrufuUre, 498 
fimbriata fcowerby, 494 
olearla Bruguifen, 491, 492. 
perdlz, 490 
soleosa Born, 498 
(Malta) pom* Linn , 496 
Toxorhlna (CemtochcUun) brevltroas Brtra. 
201 . 202 

(CeratochcUiM) aaMrfcjraeba Alex, 290. 

201 . 

Traehafofcpcrraum Vanoverberghli Herr . 478 

Tree hopper*, 814 

Trentrpohlia Bigot, 119, 186, 106 

(Moncoma) aurtoontn Alex, 106, 197, 

198 

(Moncoma) carbonipcn Alex, ISC 

(Mongoma) tphipplata Alex, 197. IBS 

(Mongoma) Aavkwllte Edw. 186, 198 

(Moncoma) hatnanlca Alex, 184, 135, 

198. 

(Mongoma) palUdiventri*, 194 
(Mongoma) panpipe* O 8, 114 
(Mongoma) sab ten era Alex . 196. 

(Mongoma) ten era O S, 196, 106 
(Mongoma) walahlaaa Alex, 196, 198 

(TrentopohUa) boloxantha Alex, 190 
(Trentepohlia) mrgrecoxi Alex, 190 
(Trentepohlla) ptettpcnnle Beset, 114 
(Trentepohlia) a trepans Alex, 198, 100 
(TrentapohJIa) trentophlU Wind., 114 
Trlehoetetaxm boaehii (Doe. and Molk) 
Jaag, 247. 

hamatum (Do* and Molk) Jaag., S47 
leptoearpon (Sehwaegr) FleUch., S47 
leptocarpon ear altepapiUosum Hix, 
247. 

TrleyrUa pikea Wall, 456 
Trigona biroi Pabr., 467 
Trtmera, 812, 814. 

Trismegistla pandnriformte (C H Wright) 
Broth., 147 

rftgtda (Hornach. and Retaw) Broth., 
847 
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T ntiai^| L ^1wMt i 4J7 

TUBANGUI, MAKCOfl A., mod VICTORIA 
A. MABILUflOAN, Oficboristiea ex¬ 
cels*, a new reptilian oestode, 76 
Tylissiw Stftl, tM 
nlteas Btdl, 396 
Typblocyba Germ., 198. 

nicrobllineata Met, 898 
TyphloeybarU, 898 
TypUoeybid% 816 

Typhlocybium, 812, 218, 816. 817, 866, 889. 
807. 

Typhlocybinl, 816 

U 

Ujna DA., 898. 

phlUpplnemls Baker, 898 
Ulopa, 816 
UJopIda*, 816 

II ral-monu>buto-hana*kamik£H f 109 
Uredo, 467 

Uredo antddmmea-dioicae Radb, 474. 
artcmlslae-japonic! Diet., 483 
artocarpl B and Br, 464 
eallfearpae Patch, 480 
eeleatrl Arth and Cummins, 476. 
cslembtaa Arth. and Cummins, 477. 
cratoxylents Arth and Cummins, 478. 
derridlcola Arth and Cummins, 469. 
dasmodift-pulcbelU Syd.. 471 
dnnbariaa Arth and Oummina, 472. 
vlephantopudto Patch., 484. 

«rl|frontJi Arth and Cummins, 484. 

harrbitmiaa Syd , 472 

hysrrophllaa 8yd., 481 

lasianthl Syd., 482 

luebcac Bp«r , 477 

mtcroirlouaa Patch. 484 

mirvlsoda SyiL, 483 

psychotriloola P Hems, 482 

socotrae 8yd.. 472. 

sabnArra Arth and Cummins, 472 

teramni Mayor, 472. 

toramnltcola Arth. and Cummins. 472. 
vemoniloola Patch., 484. 
sp, 464, 467 
Uromycea, 468 

achrous Syd., 468 

bldenticola (P Hnrn.) Arth, 488. 

deerintflae Syd., 466 

bobson! Visa. 477. 

muctmae Rabh., 467 

oricn tails By A, 467 

wedellae P Benn, 488 


Urticacsss, 464. 

Usuao~tora*kamikirl, 169. 

Ur aria rufa BL, 466. 

V 

Valerianalla olltoria PoUiab., 486. 
Verbenaeam, 479 
Vsrnonia, 242, 248 
arborea Ham., 484 
pa tula (Dry.) Merr., 484. 
vldalii Merr, 484. 

reticulata (Dos. and Volk.) Broth., 
249 

Vltaeem, 476. 

Vi tax nesundo L., 479. 

Vulturous Kirk., 816, 894. 
rettculaius 6t41, 894 


Wahienberda bivalvis Harr., 488 
Wattle, black. 417, 422 
Wedelia btflora (L.) DC., 488. 

Wcisia oontro versa Hadw., 289 
WEST, AUGUSTUS P, see Catm and 
Waar. aae oIso Tawchico and Warr 
Wikstroemia ovata May , 477 
Wrishtia. 482, 483 

lanitt (Blco) Merr, 478 

X 

Xeatoeepbalus Van Dusac, 862, 884, 886. 

806, 897 

guttatus Motsch , 387, 396. 
maqailtncensA Merino, 387, 896, 897 
osbornl Merino, 886, 396, 397 
pardalinua Dist., 396 
pullcarluB Van Dtzsae, 386, 887 
Xylotrechus Chevr, 94 

tJneraseens Mats ash., 96. 
rafonotatus Gross I tt, 64, 109 

Y 

YENKO, P M„ and LUZ BAENS, Tannin 
content of Philippine oak barks, 416 
YUTUC. LOPE M., Experimental studies 
the curative treatment of surra 
native horses in the Philippines, 

461. 

E 

Zyffodon, 243 

tetrmsnaoetomua A1 Br, 848 
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